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Previously, it has been suggested that CD/DVD drives can be used for conducting
optical inspection of biological, chemical, and biochemical samples. However, in
order to make these drives useful for detection of parameters not related to digital data
stored on optical media, the optical system of the drives is preferably modified, in
some cases by having additional optical detectors. See, e.g., U.S. Patent No.

5,892,577.

As the use of CD/DVD drives has developed, the development of sensors in

conjunction with optical storage media has also developed for use in the CD/DVD
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(I'nternational Patent Application No. WO 98/ 12559),

Dep%rs]ition methods used for preparation of sensor regions and/or spots onto optical
storage media include ink-jet printing and robotic or manual drop addition onto the
surface of the disc (U.S. Patent No. 6,342,349), light directed synthesis of biological
microarrays on the disc (International Patent Application No. WO 98/12559), and
spotting of arrays on the disc (International Patent Application No. WO 99/35499).
Analyte-specific reagents utilized in such sensor regions or spots can be arranged in
arrays, for example, combinatorial arrays (International patent application WO

98/12559). In addition to the application of solid and gel types of analyte-specific
2
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a graphical depiction of an optical storage media of the present disclosure

possessing a sensor film.

FIG. 2 is a graph depicting the results of screening a DVD coated in accordance with

the present disclosure in an optical drive.

FIG. 3 is a graph depicting the results of screening a DVD coated in accordance with

the present disclosure in an optical drive.



FIG 3 is a graph depicting the results of screening a
DVD coated in accordance with the present disclosure
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DETAILED DESCRIPTION OF THE INVENTION

The present disclosure is directed to methods for forming sensor devices readable in
optical storage media drives for quantitative analysis of physical, chemical and
biological parameters. Quantitative information is obtained about the chemically and
biochemically-related changes of sensing materials deposited on an optical storage
media. The present disclosure provides optical storage media having a sensor film or
sensor layer applied thereto. As used herein, “sensor layer” and “sensor film” are

used interchangeably.
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reflective layer (typically aluminum, silver or gold) is sputtered onto the disc,

me

covering the microscopic bumps. A thin layer of acrylic is then sprayed or spin-
coated over the reflective layer to protect it and provide a surface for labeling. Pits
are often referred to when discussing CDs instead of bumps. Pits appear on the
reflective side, bumps appear on the side the laser reads from. An optical media
player performs the task of finding and reading the data stored as bumps on the
optical storage media substrate. In the case of DVDs, the injection-molded substrate

impressed with a spiral track of data is half the thickness of a CD (nominally 0.6 mm).
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layer deposition steps as well as during storage by the end-user. Possible plastics
include thermoplastics with glass transition temperatures of about 100°C or greater,
with about 125°C or greater preferred, about 140°C or greater more preferred, and
about 200°C or greater even more preferred (e.g., polyetherimides,
polyetheretherketones, polysulfones, polyethersulfones, polyetherethersulfones,
polyphenylene ethers, polyimides, polycarbonates, etc.). Materials having glass

transition temperatures greater than about 250°C are most preferred, such as
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not ARhX&heNwheRedshhe rf?onﬁ '2@111%& 'iﬁ(‘]phé%i aﬂ@tcobélmn%ﬁsdwltﬁ 2,3,6-
those derived from 2, 6-di et hyl phenol copol ynmers

trinygithHpigengl, Gndtthe ﬂvéc)hythprl@emyhnyl andatter@pblylmys, polyvinyl acetate,
. et hyl ¢l ate ol vin eta

oy oG Bplfarr SoeFei R eg e sBhtyorL o BhR pP bR
pol @Rl Y Mabridear ofsaa?wﬁylmhaesﬂlﬁme p?bhéwhmlheﬁé uehloehae and

pol yvi ny l'i dene f orlde pol yvi nyli dene chl ori de, and

tetraﬂuoroethylenes (e.g., Teflons).

Optical storage media 10 of the present disclosure can be produced by first forming
the substrate material using a conventional reaction vessel capable of adequately
mixing various precursors, such as a single or twin-screw extruder, kneader, blender,
or the like. The extruder should be maintained at a sufficiently high temperature to
melt the substrate material precursors without causing decomposition thereof. For

polycarbonate, for example, temperatures in a range between about 220°C and about

360°C can be used, and preferably in a range between about 260°C and about 320°C.
7



tetrafl uoroethyl enes (e.g., Teflons). Optical storage
medi a 10 of the present disclosure can be produced by
w0 20085209 M ng the substrate material using a PCT/US2004/035111
conventional reaction vessel capable of adequately
m Xi ng various precursors, such as a single or
SinkiMrR; SBé Gvsigerick UERE . inkihgagerudeb|spHEa be @bntkdIRAl {K @ninimize
The "extruder should be maintained at a sufficiently
dechingplsitienpdiesidenes timepaiftup freabehst mEpeeHENEY | ga more can be

recursors wtho sin e iti ereof . For.
emBloF e Jmrls! HRuF 155 e G ER RIS 8 BobCL Sy ecpBlianty
preRefade icahe vk irdZdtand rbigsd fos®0@pielly feletdsa@etsaWebs, or

preferably in a range between about 2600C and about
the 3tkep chesmitiegraay optipreallyesi fltared sbelnes bymeli dilisgipg.ibe pse of a

oul.d be c HolW ' ' e L .
d%é?* %g%ﬁ%ﬁﬁ%&%e?? ﬁhﬁsﬁaﬂfgﬂg@*ﬁﬁﬁ@?&‘i’ﬁes o %f B
ecd@tpobigiof yed, W up to abou .5 mn preferred,
and up to about 1 min especially preferred. Prior to
extrusion into the desired for typi,cal | ellets,
O e HasH e BIPOGHOR S PFAgeyTootist: i e o B fsrsabpgace

usiPE vhiibiLh®fiing \%&hniﬁﬁes’?&r%kstin% itécﬁﬁfc#i@ﬁ Jort dbendigRioRs tRereof.

streen pack, or conbinations thereof, to renove
Possitde sichrilghes indndainjerdinn snaddingeltlonpassing, extrupipodpresssmolding,
Once .t.he plastic ¢ osj.tion, has bee r.oduce it can
blofg, ol SERPE HES oo, e HY SibsTaE o o tepngrodited
addi@& AN ipBdtRSsing) [<Q6IE 85 L RYtrb SN, Pu8Sng BchEigERi @A, 8 coating,
t hereof . Possi bl e techniques include injection )
SPrigh|ca@piiRg, Yappirderesitiong sciege mugting, PPRERS dppiaEnand Bholike),

in .anmi d i Mmee t !
oL ARG A0 D bt K5 LU URELL 0 onc o
theefof@bingppratdsnigg tedaiquag hecha ieglpﬁﬁ/e(l &o @lispospildsired layers on
coating,_spray coating, vapQr deposition, screen
the sppsitate gT,Y%%?ﬁmthqq@{bea%ﬁ Bﬁ%@ﬁn%‘a% Hep tp Ryt 600 microns.
| am nation, sputtering, and the like, as well as
WHRMNREHRRS i€ QIRE | 2hUMiAlntd SRS bpRRE sRfadeBedidr @aARIMNIdata
processing techniques, may be enployed to di spose
enadded rtbereinay elns rasnrdahle sedst, rthe edatTyqee caicpdedt by laser, which
]lsubﬁiratetha a thLa#nes of up.to about ..600 q%croq;xmes
TIRAHPEES Hot® ‘r@éﬁ‘ia#%‘/c?} 2 VRGOS SRYATHIRP RS (1S PERIY
of sihlRaglet@ 8r fONIdic0tvdadoforeNasidag dph@e eiath sttddm. In these
recordabl e nedia, the data are _encoded by | aser, which

formpatsypriasat Resmabisheyelethireh thagubstretr defointrarijas shegdata layer.
AT SOSTAR: R GENT 0 96 1F3e e i e
datb heThaimestipktatiien ltveResek through the substrate and into an optical
detector system where the data are interpreted. Thus, the data layer is disposed
between the substrate and the reflective layer. The data layer(s) for an optical
application typically is pits, grooves, or combinations thereof on the substrate layer.
Preferably, the data layer is embedded in the first substrate 20 surface. Typically, an
injection molding-compression technique produces the substrate where a mold is
filled with a molten polymer as defined herein. The mold may contain a preform,

insert, etc. The polymer system is cooled and, while still in at least partially molten

state, compressed to imprint the desired surface features, for example, pits and
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formats, a | aser beamfirst travels through the
substrate before reaching the data |ayer. At the data
wo 200810572the beam i s either reflected or not, iPCT/US2004/035111
accordance with the encoded data. The laser |ight then
travel s back through the substrate and into an opti cal
gro8edsegrraiges ¥is §igril whveatriche odled ariatetiombeo pliceddtted pbtdns of
the data layer is disposed between the substrate and
the pstraes |- eceiove hodlyufes ke desirad As9%r (s) for an optical
application typically is pits, grooves, or
linati ; bt : : - :
PosPI U2 1S REFHERLIP By anRrt Ik ETHRL AR may indyde any
matstibistapable of Gtosing freitievably gate ahll gxamaples njchrie] but are not limited

o AL AT B R o e S B LRt e ShER ke
cobdRf EMEfhite! @h@iund NRatiRind EBYurk OfHdBiiugh, RIoR! 86/, others, and
insert, etc. The polynmer systemis cooled and, while

alloys iahdl combaatibesacmpranng atl 1e3st oot vEihe Jorgeingc organisglyesl (e.2.,

to inmprint the desired surface featuyres, for exanpl.e,
cyapiie TR s Ee T QYRR an ILBIPE PIASS Fhangt FRnas (e.g
TeRShemApSbemidahé gReont o the desired portions of the

substrate, i.e., one or both sides in the desired

areas. Possible data Iag_ers for magnetic or
Optienghet oP18isEtiEe alapp(Dat WBisE RESICG naEYBE &yt nftler j@Bfl  other

. i i | t :

coBRTLS, Ay B IPUND GBI R 00 IR o

Thest pratecteye dayetedan avea thakhdéss eff groatet shantabants1 G0 micronet @l) to
ickel, co | atin

al | oys, t,. chromum tant m ..
lesy b ?mﬁt_qaa’*&&#rﬂma 54‘1_118_}1? Y Ofﬂgﬁ%traioma o r{pered in
son?en&nﬁ@d'{pﬂeﬁ‘t@,t 1RNS 15 QMREd St Aui0d 285 fesOBSeBhalll Beeferred. The

oregol ng, organic dyes (e.g., cyanine or

thigkhedsalfaby protevsive yayer(dyssisnalyndetémongganat lcaghagpertc b thgetype

compounds (e.q., TeSeSn, InAgSh, and the |ike). . .
of RS RiT rEREDEE Yy BT, Gl PrstdbrtsaPauibl
profédfive 18ketsSincRiad a@tiRBFrosi0a @M@ kich d¥Bo1DesiRRR!difides Qe.g.,

_.the optical storage nedia of the present disclosure.
siliqesigri¢ns Gnd alynyiaumayidiidses capongagiBers), (cartidase§ L. ofilicon carbide
r r out:;- 100 m. ¢f O ol h
andJBRRITLoHIEE CRy it A B Blerd PBERer BN e
poly&sglates ef polyedbonutsdmartemifiic (demichd, diachoad-iike ckibes samif the

., about 1 or |less especially preferred. The {hickness
likely amaggqq@récméomg 108y CPRPLYHG AL Je%ﬁét%lﬁn?f?wéltf, ﬁ{?gmng
malefi@gt in part, by the type of read/wite nmechani sm
enpl oyed, e.g., nagnetic, optic, or nagneto-optic.
Possi bl e protective |ayers include anti-corrosive
Diehestag laykrs sac hlsade gptidnalki ingleded i theiogéisal (storgge media of the

present disclosure. Dielectric layer(s), where present, are typically disposed on one or
both sides of the daté layer and are often employed as heat controllers, and can
typically have a thickness of up to or exceeding about 1,000A and as low as about
200A or less. Possible dielectric layers include nitrides (e.g., silicon nitride,
aluminum nitride, and others); oxides (e.g., aluminum oxide); sulfides (e.g. zinc

sulfide); carbides (e.g., silicon carbide); and combinations comprising at least one of



silicon nitrides and alum numnitrides, anong others),
carbides (e.g., silicon carbide and others), oxides

W@ 2008/05728¢ | i con di oxi de and ot hers), pol ymeri cPCT/US2004/035111
materials (e.g., polyacrylates or polycarbonates),
carbon film (di anond, dianond-I|ike carbon, and the

the lfbiegdingammegalel maosg othrd lmmnm advmpattble ovithin sher gmdtonment
| east ?ne of the foregoin ?rlals Dielectric

and) pygferab g Teacdiye b ot s mhyg HEfuded in the optical
storage nedia of the present disclosure. Dielectric

Thel ?éf?e%{n?«% Tayidh €408 RIS @1@{13 aaELﬁ”ﬁEiBéHﬂ @ﬁblha)éséj'@ Reg&d D SufPBRnt

both si'des of the data | ayer and are often enpl oyed
am@unt lod anexgynfer) lights fo amable datatigpieval. | Pphianallya more than one

f t d
roflb e L o T TVIBEAT B eLIEREE b BiERIRYT agpipess
of dp'telaBeet THOW b:19RS whit.aGthickéssiif 8 Rarpletetvin BbENI0BMNMANG about
nitride, and others) oxi des (e.g., alum num oxide);

600, perieraly prefegredz iRessiblgireflensive laverbinghide (asy gnaterial |capabie of
reﬂg&mg %F é:)’artaCuflar enggb'nf%tcli Ha1uf rlrlgpﬂ:létgft rtg alt%rﬁﬂﬁ&q %ﬂser gold,

regoi ng eri al's,

silie@pigdnilheand by dridemBics Qﬂlmipfiﬁmgmd 1@iebet ablihe fovégoing
reactive with the surrounding | ayers. The reflective
mefalpy@id ofbei§houl d have a sufficient thickness to reflect
a sufficient anount of energy (e.g., light) to enable

An %ﬁ&l\re% éres\oalkqay ERL b D@Lk ¥ w@%%{pﬁ@ﬂ%&gﬁ 186 8@tWIiEh can

ayer may be present. Typicall he refléctive
adhlea’ymn}( shmbantibawd the tabbedemestored laperso dho lﬂiﬁhm:FAladﬁr can

e S e e R S

thrhi@Uahe rhétizd Yeten aRY teahe th! reGRPADIS QS (o &f hiRetid BgbstaRally
particular energy field, including netals

trangparatnafrifie srvavvk@ngthgzﬂ light giiliresoby the deyidey ﬁ?é/ah avhigh Wlpgvs a
d
reﬂe&{\/ém 1?( E)I%L%l g;f ab D& %d{%e?a%gat%;%vel?{ y}'ﬁcgylo g%%gﬁ@gf of

abddt 698 gWatd?rlplﬂef@@&d zﬁﬁﬂ a ﬁdr@d’rﬁweﬂﬁﬁﬁltyaoﬂibo\ahﬂm Of @ftater more
adhere_any conbi nation_ of the above-nentioned | ay ers

plefpﬁ@dhdﬁé%sm}% aﬂléﬁS@/'F reaifridlbistudse) Yrpatauale FReh a5 Ay afa% s
crogﬁhtmk%ﬁbac‘ctrgﬁ{és h% t%;@tlﬁ‘(g %gﬁ:oﬂ\é thﬁr(fcga@cst hEDShE rth]c ad WRHR as

roman e dat’a retrieval
react&ni predl(CﬁES gld, cdnlttanatloas sarhptising atdedsy obe afithp doregoingmatenials.
wavel engt h ht utilized.b

d ce /
Oh SRS Y. thl@é@ffW@FﬂPF%m A BaRCNgs "S54 and
4,450%9r 9588t @&eful WinbRoRrRRE CRBhohES | Refud¥i butyOhcrylate, hexyl

acrylate, dodecyl acrylate and the like. Some useful polyfunctional acrylate
monomers include, for example, diacrylates, triacrylates, tetraacrylates, and
combinations thereof. Other adhesives which can be used in the adhesive layer
include thermoplastic acrylic polymers, polyester resins, epoxy resins, polythiolenes,
UV  curable organic resins, pressure-sensitive adhesives, polyurethanes,
thermosettable acrylic polymers, alkyds, vinyl resins, and reaction products and

combinations comprising at least one of the foregoing adhesives.
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about 65% or greater preferred and a percent
reflectivity of about 75% or greater nore preferred).
w@omsiosi2ed adhesi ve materials include UV nat eriedHUS20041035111
as acrylates (e.g., cross-linked acrylates, and the
i ke) silicone hardcoats, and the like, as well as
Alticahtthendpeettysr ang R Raty ens of eMp rpcﬁyﬁlﬁctﬂinal @@@Iate
one of the foregoing materials. O her exanples
MORAREE. 8 ¢ HHE e SEMPHEHE 48 lepst, orpapbithe m@kvfumt@w sarslate

' 0 0 a

mofiirt R 00 P, BT o RO BB R R GRRTRER contain o

mixae y>lf ale paryduﬁchena\lhk@]orrﬁw@nd sked UV pgilt yéacetiot paodatt thereof),
acryl ate nononers inc exanpl e, di acryl at

d 1
prefepabhy p yiagrdate angdty H@éﬂ@é}t@{@@ the 14V dighbieasiionpoduct “hereon,
. C g u
i D R o Ry S2R e, OB ok S adbesive
laygrolcyest@nprisesimaacrghoxy Vr esirabds  gaihyti¢allyl emeaaturatdﬂ organic
curabl.e organic resin press nsitiv hesi yves
OIS (e AAREE, 17 Iof HOL SO RUBRE ooy TP By EPGe leyer tha
mclﬁhé%%p eMniPlé, R IMReriANds Ne@ﬁ‘a&l gprram@la C§t§reﬁé‘ dind the like,
i nations conprising at |eaSt one of f or egoi ng
andathetsiny peodabts emdgepntinatmgh ecompsisingy air leﬁﬁiyor@oﬂf ienfosegoyng
§e<l€of sai d pol yfunctional acryl ate nononers, or a
matﬁ{l ure conprising at |east one of the pol yfunctional
acrylate nononmers (and the UV light reaction product
In dthe re@olimdts faaradnekivedlyperds a6 Yradent th thie vptidad s@fagewnedia of
pol yfunctional nononers (and the UV |ight reaction
the preseRicisclasBi®eof ), preferably a diacrylate and a
triacrylate (and the UV light reaction product
Thd Hﬁfe?ﬁis) for'¥nt b ﬁost&%% I3t BRERARS SreURREritial in type, and
particul ar 1 nstances tionally, the adhesive |ayer
shogkinpretamrly S@veenbigh i ght-trasnaitipadsl. e Eadmhplea ol saltibje materials
. sat ur at ed ners.in anounts up to _about 5
incligf ghit o nn ST earammaur e FayB Sedthes rdpciibantes.
polfngéthwﬁmla 123816Rd fmtlmel BB thaemdbetrtinpyesiRY Eichl sAPBRy resins,
tyrene, gt he Iike, and reaction products an

andctbﬁ'bknaﬂfdh@ecbgiﬁrtra@smgn@g theenenlagisacyns sush a5 pobigaibagates
I's. In other enbodi nents, an adhesive |ayer is
areﬁ%tfgpr(gsent in the optical storage nedia of the
present disclosure. The materials for the optical
Methods &geproduting sashstsnastde dsreusnas opticdl iscabgel mediy pebstiated are

houl f h hi gh | )
lcno%pgq};ﬁ)%ggg ggilﬁgegb B]eza\l/rﬁa? grqlo czlls%_l,1 b it tlSr %?es era%featrcl)cgontrol the

polymerization of the optical storage media substrate by endcapping. For example,
upon polymerization of a polymer, a growing polymer chain has a reactive group at
its end that is available for the continued growth of the polymer chain. When an
alternative reaction occurs which re;sults in the incorporation of a moiety without this
reactive group, the ability of the chain to continue the chain extension is terminated.
Chains with terminal groups of this type are said to be endcapped. In some
embodiments, optical storage media are made from polycarbonate when diphenyl
carbonate reacts with bisphenol A. In such a case, this reaction produces a growing

polymer having a reactive hydroxyl group which is available for the continued growth
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i nclude, but are not limted to, thernoplastic resins
such as pol ycarbonates, pol ynethyl nethacrylate and

wao b@shsikey and thernpsetting resins such as epP&XyUS2004/035111
resins, and the like. O these, light-transmtting
t hernopl astic resins such as pol ycarbonates are

of RESAHEd chdiel haden fHr alRrRAHEG! REct{dRS bittrs WhidblRukDlin the
use as optical storage nedia substrates are known to

incarporstioss i # nedpty withhet thistreactive bpdrexdeameup, the ability of the chain
referable .to _control he | vireri zat i on .of. t he .
to e sheib Sy NhL e brfelof R B oA Bty Segdeapping
reagOReRAVR, bR GiscRLY e fiezat, i i8¢ludihg ahdel depBibedain g SWPHIY Nos.
gﬁ%{ner chain has a reactive roug,at its end that is
4.7 380800, 5 O6E2 CoAtrAdIA 8 6R6R2B2. t he pol yrmer
chain. When an alternative reaction occurs which
ts.| inc at.] 0 . moi.et Vi, M t k]
Onf 3y S BReTORRY PGB ATOLE! B SRR bl
poljdoadedsaiion pricesssinosiving Highehslahethmdh aiithsphuisgdne or diphenyl
termnal groups of this type agre said. to be endcapped.
carjqpate apd é‘ﬁb%i‘%ht“%‘?“oaﬁ' i S@%Fteat ©r aléﬁ‘é Y’P@d%{%ﬁF & eof the

opti]%)flﬁlfg;1 Pr@étixg %ﬁ@ ?Hﬁ&ﬁed’"ﬂﬁt’fbaﬁj LRRRRYhediar BRARDR s 'FaGEHBcddiay

I Spheno n such a case, this reaction produces a
modjfyong ngompohgmers  havaddities r smbidev endgagpiogy Imapooers vihick has
is. available for the. continued owt hof. t he pol yrmer
OB A B Bl B VESTSabE] ol ULl STGHEH nderoup
forth&$4, tsfokdhel doRtaipCRIOAGMATs B RlditdehDirisiativl dpbRsit ardtifbgring
reactive hydroxyl gypup, the abi|ity of the chain to
agepionturfage-sedregatingiaddisiveeansi heriadditieesri nat ed or
endcapped. A variety of endcappi ng reagents have been

Oll(%i g‘ﬁil géﬁ&ll %rtdEeZ 1]3{}13& éllfg%leég b@%l%%g%%gﬂﬁﬁgegg%dréagents are
appBiec®ads@itdr oth 16,0668)tRADst0@p¢ medil drijcle,pobly asa BENat BVD. As
tical storage nedia can be nmade through a .
useq B RHGLAT DhoSESer AU PG oB SUREHOESTb bhregrive
senWrlHal@HAg PFAE O th bepxk, GahRanaliganmh AhcnhitROSkrface but
nononer sel ect e(} to alter the surface energy of the
notgpneatalg thetregahewntantnghe digitedindptmaagion, of en aytical storage

di a. anpl es of .surface _.energy nodifying. conononers..
medE A il SRR R SRR T G B e D Qish SO Théoia
drivenoupeddignah tBbapplictioR! MRCRhEG HIeNLR reknsivestlghysidal,

I ncreased endgroup formation, siloxane-containg
cheroepd npeheanrienl aandi athey ebanggp in he gnVieonag@Yit s, anti f oggi ng
agents, surface-segregating additives and ot her

Pre?qutm/,i ‘Eﬁ%sanalyt&speciﬁc reagent is attached to or incorporated into a sensor
film, which is then applied to the optical media disc. Most preferably, the analyte-
specific reagent on the sensor film forms sensor spots when applied to the optical
storage media substrate. The polymers utilized in the sensor film are permeable to
selected analytes where an analyte is a certain chemical species or class of chemical

species detected by the sensor.

In one embodiment, an analyte-specific sensor element is immobilized within a

polymer support or onto a preformed polymer support to form a sensor film.
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Once the optical storage nedia has been obtai ned,
anal yte-specific reagents are applied as sensor spots
W eoosls720pt | cal storage nmedia article, such asPEI/TE2004/035111
DVD. As used herein, "sensor spots"” and "sensor
regions" are used interchangeably to descri be sensor
Preféﬁib@i 'tﬁé PoRhRE %p@?t ib B&n?&t[ﬁl@@@m tBE rdaBer@N ThR RN inddris@pport
placed in the surface but not penetrating the region
of thoserspnfihy it prsfedatgy @aila&tlnffdmnam anesipfol dow ggneeniiption so as
to 1&% r?gv%éelﬁ Sag'te t ﬁ}% fges & gn&‘? %H&Q% 1&1%8@ §u%£‘t§até %ﬁd the

Feal®
optiegP gRfbeRiEs T the Qarﬁﬂ@ | Thé lréldih utlli@edseﬂ%lfn $1}m)1pslyﬁfee support
responsi ve to physical, chem cal, biochenical, an
dependseon Bigaptes appliqafiensenThe sxieRey b Prﬂ@ﬁ@w% 2 S?lﬁ%m and the
{ t
o RRELKSETRERH oy SRURRLSBN Rl R, e
the hﬂal?ﬂ&%p@@tﬁb cedgenmdipbaigticd Mosdtlypoehetraddyyformbeplastic film.
anal ytespecific reagent on the sensor filmforns

ts . i th ¢ -
The GRSHes aPFHE BULy RePIOdHR e Rasiinlih e OB PF [ fechon
proférBe P §LAE AR s%letcﬁw%el s%ﬁhﬁdltﬁnﬁ{&’ ligst W0 eleRcBbn. aNfhusl uitdble

certain chem cal species or class of chem cal
matepelifos titetemstreftinbyret Setectsdnfsamn pomn@m‘ear@fmddpmmp mapyials

e-specific sensor el enent is
Capgtr’]lﬁo%ﬁg?)ggﬂﬁp&flesgre ontiy° tr‘rg?oran%%slrﬁ énr@%gglmp Jie{éxred
sol§talifyQrd¥reeS 6N H@kKsphtcnBY Pmaf Rdraldsy, addetiee!symttar swmmsucs
is conpatible with the reagent. The pol yner support

relevhat toethe onaterislrafi igtepsk te basnglyzedp| Hstqree pppdlinients the é'ﬂm-

S| t adversely
forigf Ry st lfp SR AEE G R P Bl 0" ned &
substrate and the optical properties of the article.
Suifabée pedymeru bappozte dintindé ocomduéiengp pblymeers $upipmst p@ie@eﬂd@S)
on the senso a I [ at| 0 The.r e dissal
PoIyAhIRPRTIS b &fw?félegﬁéc?mf e é‘a@w o po! fifers
sucﬂe&ogﬁlg@h%ﬁ%'} S}%ﬁ aﬁke‘h@@ |pbﬂ1€é&|yl'f@2 M&(nﬂtﬁﬁrﬂﬁs} V}ﬁil}’(vmyl
te-sp eC| i c reagent ed direct
ethers), amlya(h/rnefédlymétbcmiadwﬂﬂ(aswi @,lcblwlﬁ) pobévwl liptongsp, poly(vmyl

hali@t o ?yé&nlyg Hltxﬂfes)g é)lp?nyglg %%1 Spo Syréﬁtgllgel \)n’@glyﬂrgd%ﬁés) etc.;

maﬁaeélﬁilﬁ ity hefebakdi polPhetetiett ho r]boly'(bbddes)ﬁ lpbly&imlrlmnates)
materials for the sensor filmare selected from

polpsistersyr i RolyArisKidpho rRpAv{tecthrnedr | ol yseipatase BPIY(Slloxanes)
polggs%}/ﬁ(% ?Pc?lyeﬁ]gégst?x?)é dﬁg‘lgfﬁﬂgg?ésé olggsélﬁggérﬁ?gs) poly(amides),

poly(aespasn@iophazdnas)dpelyilansy mﬂy(elﬂazsnm | &e.; and, main-chain

characteristics
heterocyclic ~ polymers such as  poly(benzoxazoles),  poly(oxadiazoles),

poly(benzothiazinophenothiazines), poly(benzothiazoles),
poly(pyrazinoquinoxalines), poly(pyromellitimides), poly(quinoxalines),
poly(benzimidazoles), poly(oxindoles), poly(oxoisoindolines),

poly(dioxoisoindolines),  poly(triazines), poly(pyridazines), poly(piperazines),
poly(pyridines), poly(piperidines), poly(triazoles), poly(pyrazoles),
poly(pyrrolidines), poly(carboranes), poly(oxabicyclononanes), poly(dibenzofurans),
poly(phthalides), poly(acetals), poly(anhydrides), carbohydrates, etc. The polymer
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relevant to the material of interest to be anal yzed.

In sonme enbodi nents the filnform ng polyneric support
w@bk®e/osn2ed udes i norgani c materials. Suitabl e ppdTOE2004/035111

supports include conducting polyners such as

poly(anilines), poly(thiophenes), poly(pyrroles),

supPEtY MRS dredi Ry merS! dopolyffdrflof BdhBmedd bsnatifehig B MIse above-

such as pol y(dienes), poly(al kene pol y(acrylics),
memmy@ Pl yaREs I iTesss, opIohyT mlnlglrm@t w)etihg)fores@lmg(rwﬁfyu@roduced

usn{ggrbgﬁtggs)eﬁnspor} E%Q1<¥s(av <H%lﬂ 119 ’.l s), - poly(vinyl

(viny poly(vinyl nitriles),
pol yvi nyl esters) poly(styrenes), pol y(aryl enes),
Pre&ta(bly, ﬁai;mpw@aé p?m(necd ligEy behﬁ)daatthelnpcﬂymymlp@oﬁ undludisg, for
(oxj des ol y(car bonat es ers),
exaﬁ’@ﬂe}/(féﬁll‘??/ osfuich ) polp{g% ﬁw%xqﬁlaﬂ e%}f%aiyj’&fa?z%)s @P%y(ﬁ%?% ypoly(a-
' oxa I
metﬂ% {;% @%depeggyygzﬂéf}{% g@nf? Oyl 1%11?1&(11%;“ oeﬁéﬁfﬁfﬁbylpyndme

polp\ohylfmmmas )p,oly;miyya(Ophlhs g»bhyz«aryélsl)tyrab 0 py](ymnlyh n:g@)ate " polyvinyl]

aIC(g ’)%PZ) 3'@7? F])dig,g&? )B’é’ﬁgfélfﬁ% o{:]l‘gg e po %i%g/f)c%céhyf: ether,
polp@hyl( @ﬁ@ﬂ'eﬁ?e@l §§1)yvm‘§79|b\éﬁ£3ﬁ nZ@tdi lﬁﬁyﬂgﬂ heeo ?rhlk@?dne epbly(N-
(benzothlazoles yr azi noqui noxal i nes

vmplomgo@mleb el (N wnﬂ@wgy)lpdcmb,y]ew:rlﬁ@xbPprw@ée) polyetzxyl acrylate,
polgabclrils bgcg Isnc}lgagcgy 21)1155 Bﬁg%ﬁ(‘:?'lgli %%%Ilag%%aﬁ% quI%GthS\SI methacrylate,
pol?@%t}’lg trﬁétﬁ%dl 91@.&;, pmll)em(zw rmdtaﬁd:rpma), , pagllzwmexg]r almthmyl,ate
po pyr.idi nes 0 eri di nes t
rolparthaeryhazol ady, p &@B&E oIﬁﬁﬂﬁ@%ﬂaegoyy$éé$%gﬁgﬁéﬁﬁnk
pol%%qeﬁ?@%?fﬁ%ﬁ%? P)%a}gcﬁg%th lgft?éa ?é}?%,ﬁ%@ﬁ)%%ﬁf&é%&ia%eéEc))l’yethylene
tere%)at}hwnﬁy | Hodgtesyleet ©r epﬁﬁm]qﬂ@lp;ﬂlmamqnpxes bf bspheriogs and carbonic
.hono
s RISl SoRBL RobrRICRELLS, EGIRAAE Yol 12
nleJl egmg@e@xfyl ta@ﬁargtgfee%lﬁglﬁ hidfaky, %%Q?ﬁné»‘s%dlgpﬁﬁh@ Oﬁ&y(y-

to’those skilled i'n he art ef er
bemybhfgbwhmta),c nethyy nesdlslase,y hipdrowgrdpds Cftlhléosso Iayﬁﬁlr cellulose,

ort. Iud| for.ex l e resh s, s
celBRE S e gRe obFA: sy ERhAR SiSisndnd e ke
orgRAdpAl @iloRBIeRY | satly I @ eboly{@ﬁﬁeﬁ{yﬁﬁ‘ﬁﬁﬁsﬂane) organopolygermanium
poly(4 net hyl - | - pent ene) yvi nyl pyridi ne,

COI@NWB rapdf OPARMerHol %p@ly@q@épsﬂtes 9 @pwmﬁ:ylp @Qflv]f[%qnts in the
Vi 0
abo%%il%érﬁlt é%L:d ggﬁ&ﬁe&se mf Pe eﬂrée ﬂé% ddm é Q@Lds' v lﬁ%ﬂ%e nﬁ )})olymers
mag¢bbeatiliz@abl yvi nyl et hyl ether, ponV|nyI benzyI et her,
pol yvi nyl met hyl ketone, poly(hwinylcarbazole),

Other types of polymers which may be used as polymer supports in accordance with
the present disclosure are hydrogels. A hydrogel is a three dimensional network of
hydrophilic polymers which have been tied together to form water-swellable but
water insoluble structures. The term hydrogel is to be applied to hydrophilic
polymers in a dry state (xerogel) as well as in a wet state as described in U.S. Patent
No. 5,744,794. Where hydrogels are used, a number of different methods may be
used to tie these hydrogels together. First, tying of hydrogels via radiation or free

radical cross-linking of hydrophilic polymers may be utilized, examples being
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pol y(N-vi nyl pyrrolidone), polynethyl acrylate,
pol yet hyl acryl ate, polyacrylic acid,
w@eiogasnyd onitril e, polymethyl nethacrylate, ppClES1994/035111
met hacryl ate, pol ybutyl methacryl ate, pol ybenzyl
nmet hacryl ate, pol ycycl ohexyl nethacryl ate,

po]ﬂ9+rX/H@t hagsy | | f{ﬁie%ac%'cy ad&&?al 4 ﬁﬁggﬁ&x%tﬁylmethacrylates)

ynet hacryl oni pol yace ol ychl or al
poly(glyyatyhyl wethacyiale), pRAly(iopy| @ﬂ@hcésbl d@OlﬁQIWlﬁnhyl erides),

tere at e, but Iene tere
PO YOS BTt o B OLFEHERERY  andoRsras Al Beyjegynopropyl-N'-
acrﬁ&h}{fe?' et BMl'ifgéiﬁ 191'16/ CO'lfnlihe‘é) al | Wdeanponsdien) . BolfyHceylates),
-nyl on 12- nyl on, polyethyl .
polmpdxaaﬂ@a, e gp@ra]aehwl, @gmafaﬁmtgéar Iy pearpee, etc., poly(vinyl
10| I b
pvr VD ol Sl B e STy, S B T F st s
hnl@@% lofl waRopHili@cllphers o/l Iminogers Mlﬁw‘a}sf}brapﬁate polyfunctlonal
urethane resins and the |ike, organapol ysi|oxanes

MOBQHS amap obs, (Piligad ﬁé@rﬁgﬂ?%llpﬁﬁ@}lg BrlyErarB huimsthaceripte)
cros?s%%c%g %ﬁ] sﬁﬁg a%ﬁ SKUES 25 RN %%tﬂgie}ﬂglﬂg‘ﬂ?ﬁ%ﬁ} S%fﬂfyethylene

omeric Cons ents 1 n the above-nentione ymer s
gly@:rl dxasylraﬁa tHethqidde tglymo] dbceyias, stratthgleho rgbgol dgnethacrylate,

s eray oot et Tong L ARE Y Boc i oaroran
tetrﬁ\éctrﬂattehe (Hf)&ﬁ%?grthgi'tcﬁd Eéﬁﬁeﬁrﬁéﬁé‘ h%ﬁﬁx‘éﬁﬁ/‘loﬁproﬁaﬁwdrtﬁﬁl&blate

three di nensi onal networ k of hydrophi | i c pol yners
penm:lryihrl#mhv etrbenyiate] edropgeidiet  tagydeoylm wasceylatowel ¢thoxydated

nsol.ubl e st ructures. e term el
pergisry el PRGOS S SUPUHET ERUPRBrL B R GHERE pekdediol
dlaér)yﬁ't@gﬂe)(alféﬂld’b’e'dun%ﬂlabr[;'la@e Weild Sbaee db defnﬂC fthtt&xﬂylaﬂ&s and
U'S. Patent No. 5,744,794. \Were hydrogels are used, a

meﬂn@%@ﬁesofﬂl@h dopehyearisaeerh od shydagxysdivimeiagrylate anqneese with

dlm 19 rc:1§?al1e(|8 f}es{oe? ?gr&sggﬁlpgg § ts; ééﬁg@g} nvkehé/)gﬁggﬁié :f:ogfur?thanes
prepzﬁ{e& rBfohighatic eadtionl o Byﬂro@damﬂnesteﬂ)qmﬂmmme@a(glydqlsj with
aci ds), poly(methacrylic aci

Polwpgb(angﬂa% oszslelﬂﬁyrh?etrﬁ%célpm éi‘ﬂ@sgdiisia‘afawa? ylertpp presence of
polgﬁ&gg@; erﬁ‘(glﬁ)nzerp‘%hw L@%oR! ﬁQJ‘QleﬁaloseOQérY\(a%shdfrb%nﬁnked with

acryl am des), pol y(N-acr yl am des),
dlamehyc(dsl, Ni&j]omehydtraiﬂpnb’fbampydmdﬂ' -Thact; yﬂyam oe) lncorporatlon of

0 (S P BB 0T n S0 2 a0y BT PR CEgTPles being

blodk %hﬂ‘%‘iﬁ cod GieBUSR ﬁ?@ﬂ@%e%x‘fde-) vﬂﬂi Y¥itaB¥ polymers such as
pyi Tol1 done) and celﬁ) ose based derivatives. Second

poly{gtindeneighycohe(PEER) aemvbis gicidhid Al poly(vinyl pyrrolidone), poly(vinyl
acetate), poly(vinyl alcohol), N,N-dimethylaminoethyl methacrylate,

‘poly(acrylamide-co-methyl methacrylate), poly(N-isopropylacrylamide),
poly(hydroxypropyl methacrylate-co-N,N-dimethylaminoethyl methacrylate);
poly(vinyl pyrrolidone)-co-polystyrene copolymers; poly(vinyl pyrrolidone)-co-vinyl
alcohol copolymers; polyurethanes; polyurethaneureas; polyurethaneureas based on
poly(ethylene oxide); polyurethaneureas and poly(acrylonitrile)-co-poly(acrylic acid)
copolyfners; and a variety of derivatives of poly(acrylonitriles), poly(vinyl alcohols)

and poly(acrylic acids). Molecular complex formation may also occur between
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of hydrophilic polynmers and nononers with appropriate
pol yfunctional nononers nmay be utilized, exanples
wo pwbsostizng pol y(hydr oxyet hyl met hacryl at e) cr osBeT/Ust0e4035111
wi th suitable agents such as
N, N - et hyl enebi sacryl am de, pol yethyl ene glyco
hydeipRgicy balygmerd ranet dtiibre pelygleys adxamhipisr yding qaoly(ethylene oxides)
tetraet hyl ene gl ycol dinethacrylate, tripropy
hydegiepk ermpliesesr ithpely(Gsaviicasidn) Ard poly(hethacrxlic %l%%)e Last, tying
via Uridnlle ?yclr%spltﬁr?(?ﬁ% f‘hyﬁ% haABIEL AL Qyeibht” yp&fagm i dgfrs,

pent aacryl at e propane tri

exam@lts asdiyg Mytiogelst bdsad ropl high, mpleoylax yeaghe chady(gihglept oxides)
triacr Iagg et haxyl at ed glitaer thritol I .
e Witk PYDRInSToBA TSR AF A1 PIREITY o phefshhove, copolymers

c{? oqﬁ&ﬁhass%tes hraaRAiRlc é&ﬁ%éﬂ@bﬁ the"6RB8HnBbned polymers,
acrylate and ot her di- and tri-acryl ates and

and roédrida of YHedfbeegpinghe] wogs) waperlss bt ozedf

hydroxyethylnethacrylate monomer with di methacryl ate

el RS LD M SO 5 b RES o

watsw&t&@eﬁbhﬁsﬁl@mu@abgﬂc Ralsyis @hH Yk @idgelg) Ve Dl ghtwaMet Technol. 1995,
pol yi socyanates or by the reaction with diisocyanates

13, i1A19-42Qr Bosmees, 6t alpolsffl@]ﬁﬁéNUMPXW§SC§J@W115§GWCUOH
C -

or oL AR pA G SR8 AR Byt DU pa v,

Patdnit INvg 5yAdd, 7omcor por ati on of hydrophilic nononmers and

pol ynmers into bl ock and graft copolyners exanpl es

Theg%sgygsnb Or{:gﬁulg qu B8 yfg}eﬁ 8?%519!‘!3%/ gnearélihe.l dggo cg ?1t1 rallysultglgle solvent
1nc]B@in3é( %hh}ﬁb? NG Ct@' h-lﬁ&ﬁ@y—%@%@éhblc eBifindl, (détbne, chloroform,

pol y(vi nyl pyrrolidone), polyvinyl acetate) ponV|nyI
tolugheolxyleng, Mem@lerreltsmbwh alsehdly | Zﬁélohmih@ﬂoét @;butoxyethanol,

O t hacr t
met%éd é% I\Eckf %%P ogf’;fﬁg%qfnf deét hY eg | %/1{ o"il 8)t(<§/tatreo ﬁ}enerally, the
conBBitRAGhYdfathe s6Reit i e r@hﬁl‘i)h afdfhfa@rﬂﬁ@ Yl’!e f&inhla@b}éhtal(f Weight
pol yvi nyl pyrrolidone)-co-pol ystyrene copol yners;
pergsylt Py Biggler.pyitl 91qull & p aeighé PEiceRtior greaks dretedgsbl ymer s;

pol yur et hanes; pol yur et haneur eas; polyurethaneureas

In %@?fe 9k Re el (&t ?%é&ﬂ@u&ﬁ?&?%@y&@i YAH 68 aem 3peffifbro(2-

acry onltrl co- poly I ¢ acid) cop mers;
butgin@trahwhaofuedn) okl zd‘e}nm Vi fves pelymaol goﬁlamnyctaorhet daplos;@)d onto

BTG CITOR TR ATEER S Mp—

statl€ h}ﬁ&? BiyRLRAREh 't& nOBIVATROF e AR dhA lBRD] AT YTEBSISe conventional
exanpl es bei ng pol y(et hyl ene oxi des) hydrogel

polymnpd: dlos with hmpmbyl(zadrxyage@tsacﬂ“h@s) hagldy robust sensor spots and
senEor %?a@%tc%‘ De ybml(% ugl%lgqﬁgse me%grla]s thwregan amorphous fluoropolymer

film is deposited on top or under a sensor film, or both, to protect the sensor film from

degradation.

In other embodiments, a nonpolymer sensor film can be can be deposited onto the
surface of the disc. An example of such a nonpolymer film is a metal film that

changes its reflectivity and/or transmission as a function of environment.
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vi a entangl enent cross-1inking of high nol ecul ar

wei ght hydrophilic polyners, exanples being hydrogels
whawedsam hi gh nol ecul ar wei ght pol y( et hyl ene PXI/Us®)4/035111

adm xed wi th pol yfunctional acrylic or vinyl nonomers.

As noted above, copolyners or co-pol ycondensat es of

ThéTEB@Hﬁrrlsﬁpls‘&ﬂﬁf tHeseRdos fidin ﬂslpeeraﬁ@}&epdmeﬁble e Selected analytes
yners, and bl ends of the foregoing polyners,

Thgswob élmtnpy be deleptivakp Pernegbleatopanalides o lraStShefs%Lze ie.,
movi]%{l ea? wal ﬁltai 3%ronpq oMcﬁg)dfo hﬁeﬁc oPertlesD'é)ﬁIisre Pé” @getﬁy i gnalyte

usin NSof s
is dyidtiay %la§ ot sdlid; LSOQMIVWVﬁ)nT@lmth;)Ior tAOQ G]ityl &, inhiblSdiTaRON of
Bownass, et al., "Serially multiplexed point sensor

colfaidlal or parlistlagq MakHiak hi gh hunidity in passive optica
networks," Opt. Lett. 1997, 22, 346-348; and U. S

Thggkﬁﬂéabm 5 {4 g;ﬂﬁé s gg& &}W&@#bfq ﬂﬁ/skla? vRUOORESE the

ort y be “di'ssol v sul tabl e sol vent
poliymelr pdopregtieshutch rastfrelewmumﬁj poogsitlys omrtasion- of-the pplymsk chains.
et hanol , . aceto chI orn1 éoluene

Chip eI F G PO AP B 2ol h ) CEmEAUens, are polymers

thaf cgyﬁ)%ﬁhjﬁﬁﬁo 'traniﬁ%frtmékﬁﬂlear?all‘ﬂft@{ ' @ﬁamf)l%é b@f&}iéﬁﬁﬁﬂi-@ﬂectlve
et hy eneag col diacetate. Cenerally,
g6

polyorerse ringl Hicofe tHodyreesh it tl‘anﬁppﬁen@n@ruﬁr gglytes and do not
cont I@&‘ﬂe reS| s about 70 wei ght percent or

ap@?@ﬁ rangRhIORGHE 7S wei ght percent or greater
preferred. In other enbodi nents, an anor phous

In bihepempodiyieats, sias-stiectiliegRdyniad nidy tpeustd.uSiz(slectivd ydlymers

tetrahydrofuran) and.a thin filmfrom pol ymer_sol uti qu.
arecpelYBETsdigb st BfUptilly Heansprtt seidipeng S F G funpfigihgt their

mdTB9Ear 2 HTRHRNOUTar v 4O R ple ﬁ%ﬁld&?@e‘il%m%é itk RIRulose

upon exposure even to nonpol ar solvents that
acetatapdrel rahgnadR pobinwes thehtrarspodnablyes by auriction of theirwnelpcular

N b|||z d reagents. Thus, highly robust sensor spots
sizg ARY ST qriay 1t us |

s can be built using these materials
where an anor phous fluoropolyner filmis deposited on

Wh&® h9dro ?‘Bl@ QFe Bsc8QBHRN pdlyhén suPpoldelectiteOpfpimetidtity dah@e based
sensor filmfromdegradation. |In other enbodi nents

onsigerrcisian @ensemequarweght Behe ghibjEory epddfuscn Qrsoloidal or
palttlrc]:ﬁla‘?eurrnfa?e%%} °f3111n|h§r1 "I%‘ﬁonéﬂ: gxfﬁ%%ﬂ;rﬁ}z% SHEY ?electwe diffusion

a nmetal angeS|
of rsﬁfallaﬁnhmlt yp&uied over tisrao Spcas, and aspaymhersatandre d:ds1gned with

envi ronnent . The pol yner. support_of the sensor
selgred AB PRy BT Bif BarE eaRat (e, . US. Pt No.
6,500,547 and U.S. Patent Publication No. 2002/0173040).

More detailed examples of polymers are described by Freud, et al., “A chemically
diverse conducting polymer-based ‘electronic nose’”, Proc. Natl. Acad. Sci. USA
1995, 92, 2652-2656; Albert, et al., “Cross-reactive chemical sensor arrays,” Chem.
Rev. 2000, 1000, 2595-2626; Grate, et al. “Handbook of Biosensors and Electronic
Noses. Medicine, Food, and the Environment”; E. Kress-Rogers, Ed.; CRC Press:
Boca Raton, FL, 1997; pp 593-612; Grate, et al., “Solubility interactions and the
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The sensor filmmay be selectively perneable to

anal ytes on the basis of size, i.e., nolecular weight;
whyasogiebi c/ hydrophilic properties; phase, i .BCT/US2004/035111

whet her the analyte is a liquid, gas or solid,

solubility; ion charge; or the ability to inhibit

desfiinf St1ehRically %Ql'ekt@x‘ed%rbé}{t doafihgsC tradiRnii@l 8ehddrs aﬁ@ Qrrays,”
perneablllty of ol yner support is provided by

Senphietnatals B 4P ht3, (Sﬁ 1df1 Eh& Rettng tios. P Hpela ands, @&Bcw??as
free volunme, porosity, orientation of the polymer
ot Bt er SRR SHPE LRI MR Bopol &R, AifimbdPBidnas,

andp 1Bf sl miiik Alrésy of ltl@enSWet pslemesi withnalditves .suflx agrgmiotnd
em cal l y-sel ective polyners include silicone
lnoig@wn@p@n%m coRdSEpS I SETRGANITIASaRafl y BRIsCIKlyCRE Rsrticles;
! 0 b d
mox%ﬁ-%ﬁ{c ds% ng@ﬂt %a{eh%ﬁ g&e cgé%?vcgng&ﬁhﬁéfgeaﬁgihsbgvﬂs&\ can be dope
witli cirgarﬂe|oen1ponentgxohx}d’rpolslelacmolptels,y slmhsast h@h deasity polyethylene
ferentl ort certain es as a
e ot o gD s vt e drerdscss ARGt Buta nohudighose
sold\is REAGHD &y iMPB o Gad 6alehd ose ni t rat e, cellulose
acetate, ahd magna-R polyners that transport anal ytes
as a function of their nolecular size and nol ecular
Ongweitlyhtappwieiate plirogge bupparte has dgersseldstedp sihgmigally sensitive
readgfRP g o AT T RSPt R 4k Yr Bl DS fr BB By the
poldhink# wspromt @f pﬁﬂhb@ kidadenosr ﬁHIlit thtbﬁ&l@ vzt halahalyte-specific
Simlarly, Teflon AF can be utilized to allow
reag@teaIcPIOTaF fyesinshreagensrsioV migrho At @s Spser watesiplsy As used
ni ¢ n 1 yjer [ Wi
herb RO R GO R, T R PP R, R b lorimec,
phqmmefrectaru,‘ e@hot(o&aemmg ghermidcBronRat efidorbients, BAGG4Fcattong,

. Pat ent bllcatlon hb 002/ 0173040
incfigic A BRaPPEE TGP B8] JePEh BTG ?Eqpie%%d‘%{‘/‘?ﬁ? reffjocting
ph}%icaiil chemldﬁl ahe mcﬁé’éﬂzé{ sﬁéé{@J Sﬁn@l%%@&!ﬁe FedLhis Wlu&@&%ﬁmc
| ectroni ¢ nose' . Acad. Sci. USA 19

andgmo@ﬁfﬁzd@e%d pégm@rts,,naeocrast.al,s napopsriclesapantien dots organic
che sensor, arrays, " em Rey.. 2000, 1000,
ﬂ”%@@%&%é’%‘)w@%ﬂ orQ ?X%?F gnpﬂg%bgg}%r@fs. Bi osensors and

El ectroni ¢ Noses. Medici ne, Food, and the

Ex&iplies @Tn@&@bnic dompouass wRageksn bEdused GBCalBﬂ ®6$pedBiC acagents
Rat on, FL, 1997; pp_593-612; G ate, et
inchugg|aiganic dyes, grganisciliesprhoses TUREgesst eﬁ%ﬂR cherbing dygs, UV

absgfﬁirngég&é/s, pROOBRIMIE BHs BREMbA oMY es 2hn SEASOER VA Eyes that

- may be used for this purpose. Specific examples of dyes include xanthene dyes such
as rthodamine B, thodamine 6G, eosine, phloxine B and the like, acridine dyes such as
acridine orange, acridine red and the like, azo dyes such as ethyl red, methyl red and
the like, porphyrin dyes, phthalocyanine dyes, cyanine dyes such as 3,3'-
diethylthiacarbocyanine iodide, 3,3'-diethyloxadicarbocyanine iodide and the like,
merocyanine dyes, styryl dyes, oxonol dyes, triarylmethane dyes, methylene blue,
phenol blue and the like. Other dyes including pH sensitive dyes such as

bromothymol blue and bromocresol green may similarly be used. These dyes may be
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Sens. Actuators B 1991, 3, 85-111; U S. Patent Nos.

6, 010, 616 and 6, 093,308. O her polyner supports which
woreapstos72ud i | i zed i ncl ude copol yners, pol ymer bP@Rus2004/035111

and physical m xtures of the above polyners with

addi tives such as organic and inorganic pignments;
use‘&%‘?éi?tdrriﬂ coR®iHati8R Hpéddneh o@"ﬂl% 888 apPlikativAd The choice of

partitcles; inorganic sol-gel materials produced by
orgeniedemspoindnand avtduohsitilised dbr eagivbe appheadion d@ends on the

o B RREY i B S FBAS Y R e,

insRALY, (BloréRBRSdck afdyChasddél to RefetinUsids Wnf the @kdr of ppm as is
i ononers incl udi ng those sold as Nafon(r) by DuPont,

knewnlimothhéfts. Once the appropri ate pol ymer support has

been sel ected, chem cally sensitive reagents, i.e.

anal - L Eh e r
FQRSh M58, LRREOE0ASY 0l ASALBRL LS B it
prefieferminbitiedatiahs ontthd senech filsn amialﬂytbnes@pwherf excmeééygeinspg:mﬁc

|ncorporate dyes and rea ents kno in th? § b 0
opticeh 3@V elFRgBr ARPEOPTIAE V& éﬁlﬁge R abHtel &&ﬁof% gut 1100

bﬁ‘ﬁ)ggglt ?err%@ &P FRRK RS Hﬁﬂ%tabgﬁ‘thl'o@btnn{: X d ABEL bfCrom about

ive, photochrom c, thernochrom c,
356 Inmmrteszcbent 95@I1mstbem§ omist prqfﬂqu i ANndigtiting %anpleq? jofi ghese
?rlzatlon d an i ot her optical property useful
nl‘%V‘%%?@HFFW@ Bh &l8d1 | chenical and biol ogi ca
speci es. Anal yte- speC|f|c reagents include organic and
Tableqr gani ¢ dyes and pi gnents, nanocrystals,
nanoparticles, quantumdots, organic fiuorophores,
i norganic fluorophores and simlar materials. Exanples
Examples g materabnion HHOISSHRE MS¥an be used as
anal yt e- speC|f|c reagents i ncl ude organi c dyes,
fiuorescen 'R al R
A T A TR S B N
thernDchron1c dyes, and ot her knamnvdymghthat\maykbgh
used for this purpose. Specific exanples of qy,
i ncl ude xant hene dyes such as rhp ne B, rr685%1ne
6G, eosine, phloxine B and the I{ke, acriding dyes
Tﬁkkfam&lﬁoﬁ%; b%z%?hﬂétﬁﬁﬁ?—a acridine~ggsl and the lgike,
azo dyes such aS ethyl red, nmethyl red and the |ike,
nmmp@ﬁwnmﬁm@9@©emphﬂWEﬂUéyan|ne dyes, cyani ne |[dyes such
as 3,3 - dlethylthlacarbocyanlne i odi de,
et f carbocyani e T ol gF, and the [f1ke,
Tﬁgﬁgéug %n%ﬁ ?'styryl dyes, o<o%o dyes, 615
nioﬁab@ihyhmmbﬁﬂ@e@%pﬁm (e hyl ene bl ue,

Tris(2-phenylpyridine)iridium (III) ~400 ~515
Cresyl violet ~600 ~630
Nile blue ~633 ~675
Oxazine 1 ~645 ~670
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phenol blue and the |ike.
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green may simlarly be used. TheseCTHYs®04/035111
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desi red application.
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200 ran to about 1100 ran, nore jpreferably from about
300 nmto about 1000 ran_  wit
DEEGInm to about 950 nm bei ng most~flef erred. | ~815
hbnlln1t|ng exanpl es of these materials are &resented
|L—: I—Tabte T —Exanptes of T eriatr s for
]HPFT%rescent sensors Anal yte-specjfic reagent ngggrlal
Excitation Em ssion wavel ength wavel ength (nm) (nm
Cdsé ﬁe(xﬂﬁéﬁicl@@,ml‘pétahﬁmew setdhane) F~5400 - 615 | ~535
nono( p enanthroline)europiun1(|||)
Tris(di bhinhenovl mat hane) 15
G even i ek i S g R ~560
Ty|§(2 phenyl pyridnme)iridium (l11]) -400 -515|Cresyl
c}{%%%xggaﬁﬁ%s &y¥aNibietds 40, o ka3 | b Oxazi ne | L58645
- zine 4 2615 -660 Rhodani ng 700 - 645 -700 DD
-710 -745
CdSe nanoparticles, crystal diameter =4.7nm | ~595 ~610
CdSe nanoparticles, crystal diameter =5.6nm | ~625 ~640

In other embodiments, non-fluorescing analyte-specific reagents that bond to specific
predetermined locations may be used. Such reagents include light absorbing materials
such as near infrared (NIR) absorbing materials. Examples of NIR absorbing

materials  include  carbon  black and  Poly(styrenesulfonate)/poly(2,3-

dihydrothieno(3,4-b)-1,4-dioxin).

In one embodiment, the analyte-specific reagent is a light absorbing reagent absorbing
light at about 650 nm. In another embodiment, the analyte-specific reagent is a light
absorbing reagent absorbing light at about 780 nm. In another embodiment, the
analyte-specific reagent is a light absorbing reagent absorbing light at about 405 nm.
Nonlimiting examples of other suitable light absorbing materials which may be
utilized as analyte-specific reagents and appropriate wavelengths for detection are

presented in Table 2.
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Spi rooxazi nes 400 - 750

Other materials which may be used as analyte-specific reagents include
thermochromic compounds. Examples of thermochromic compounds include several
dyes available from Matsui-color. They also include IR absorbing compounds such
as phthalocyanine dyes, cobalt or platinum complexes/chelates, some VAT dyes such
as anthraquinone and methylene blue, nigrosine compounds such as Keystone Black
R or Anirox, and conjugated polymers/oligomers especially in the doped form

(polyaniline, polyphenylenes, polythiophenes, polypyrroles and their derivatives).

Heat-absorbing compounds may also be used as analyte-specific reagents. Examples
of heat-absorbing compounds include microencapsulated sprayable liquid crystals,
including room temperature liquid crystals. They are available, for example, from
Liquid Crystal Resources, Inc., with a wide range of transition temperatures. An
example of a room temperature liquid crystal is SPC/R25C5SW from Liquid Crystal

Resources, Inc.

Additionally, temperature sensitive scattering compounds may be utilized in
accordance with the present disclosure. Examples of temperature sensitive scattering

compounds include salts in a matrix just above the critical concentration at room
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Spi ropyrans 400 - 750 Other materials which may be
used as anal yte-specific reagents include
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As alowidc%ovartge amaﬂykrs@neiﬁt rengette miseriad:lud@sanoérystalsarrmw@axﬁcles

ancﬁg{gﬁ?{t’@nt g% %%L xgmzrg g% qlog Eltll%\la di} tsquggrg r%x?t%\évrfaagépystals
1nchﬁ1'€f)§J 1arA& 1RER ol MRsSHAlE 6f MG, CRRDOUNAITEBMA R, Suitable
tilized in accordance with the pr esent di scl osure.
narfopanRlR sinbludé chieiratist Qinsigdisid, ithesesigadd ef Cag SIO@PdNDsB¢.
include salts in a matrix just above the critica
Quemnoeddtsass osedahereinpicdrdee bat aneenotdimlitgsbotoy rtisrse bhadedst PbS,
hat bel ow the lower critical solution tenperature
Cd% ‘f}%bgfl roomtenperature. Materials that undergo a
change in their refractive index may al so be used as’

AstiReRBOW, naRBLEfdcHid RAGENE cafXRMRlcBHoRtedTRIt® théllpSlymeric
with refractive index changes include Iiquid crystal

suppertydasing, sypthrew@r seppertelly apelied oy 2 nstypehpolymangupport. The
th i i :
s RAREINT pAihe shEPLEFIL VB, AR08 A dbEgta 0080 e

suHshetealﬁba;hg gy sfecbinder efgehhigued $chidicd paiating, spraying, spin-
nanocrystal s, nanoparticl es_and. quant u]g] dots and are
coRMEnAIPPBIE: e BRIMIEAN] e ife. diF xapleal @ne embodiment, the

P d! ea&t%édémvte&q 10 14thRBL volatil

po&aﬁ%e%g?ﬁc%\r/gél @QW%GC%IWE ]and Gé ° Sui n le P volatile
orgaawma\reht shiglssol vent tieleg sthstandiaBy moert ﬂowvmdséhle t)pt}cat fags gtorage

LaB apt um dot s

dishgrTIne FhiL 0T ot UL Pe ek O FIEBEST BV et DoR e cptica
datgké%rage disc), and the solution of the sensor film is applied directly to the surface
of the optical storage media substrate. Generally, the concentration of the plastic
sensor film in the solvent is greater than about 1 weight percent and less than about 25
weight percent, and preferably greater than about 10 weight percent and less than

about 20 weight percent.

In some cases, the sensor film applied to the optical storage media substrate may be
subjected to treatment to form discrete sensor areas, i.e., sensor spots. Methods for
such application are known to those skilled in the art and include physical masking

systems and both negative and positive photoresist applications.
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CdSe, and PbSe. As noted above, anal yte-specific
reagents can be incorporated into the polyneric
waappos21duri ng synthesis or separately appli eBCT/OSB04/035111
pre-fornmed pol ymer support. The resulting sensor film
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such application are known to those skilled in the art
thramgh thechasgketoptatslyzak rassion mgsudijeg entheamentivotdf ssaspatspets of

an 0oSitiV hot or esi ppl.i cation - I
e e rhoiBuRng 185 FRefibea PR bl Moyl D PR and shape
acroyTBSkaefat€oi aRsarfitlet MBypsdalllage Biskt dbenmitd & platgtsheagdlim,
medi a. The nmask conprises one or nore hol es di sposed
coatipgraaths bkayh or openings di sposed therein. Each of the
one or nore holes or openings may be, for exanple,
In ﬁ%gﬁt%t oGkt mGodifridheline élj,%llﬁ&g%ec?ﬁléj AaentGh HRMIW M sensitive
triangul ar or a nore conplex shape. ThHe mask is
dyelissginse chedujlacebite ttntds slispbmed vothit e spsércilm. s iHtheglm is

: di a sych that 1jght passing throu each of the ..
it ht eish § EhEERENT e BREs Ut dut gre adiaed are
destiyel de Giter QR GO @I B G R4te Ui @EkHcReHeinOaié@iNe aff sensor.
thé surface of the optical storage nedia. A shutter
Theragmiising aspve dye fisoy éhea SsasargB®t: The shutter is a
mechani cal device that selectively allows/prevents
[ ight...f -GO N t | pL.i & .
in ] 0451 SBRCORBLERA, P FHDRaSRFl KAEoRPk: BBlred i e
codfBf§Kin an inactive form, for example, containing a photolabile moiety. Upon

irradiation with light, the reagent is converted into the active form necessary for
operation of the sensor. The size and shape of the sensor would again be determined
by the light that is allowed to propagate through a photomask. Other examples of
positive and negative photoresist chemistry and methodology are known and include
those disclosed in the following references: Tetrahedron Letters, No. 12, pp 1029-
1030, 1979; Proc. Natl. Acad. Sci. USA, Vol 96, pp 1193-1200, February 1999;
Tetrahedron Letters, 40, pp 1441-1444, 1999; Synthesis, pp 1-15, January 1980; U.S.
Patent No. 6,472,541 and US Patent Application Publication Nos. 20030186427 and
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painting, spraying, spin- coatmg, dipping, screen-printing and the like. In one case,
the adhesive is spin-coated onto the data side of an optical storage media substrate

such as a DVD.

Pressure sensitive adhesives may be used in some embodiments. The optical storage
media substrate and sensor film are contacted by applying a pressure sensitive
adhesive to one surface of the sensor film, and then bringing the optical storage media
substrate into contact under positive pressure with the pressure sensitive adhesive.

The pressure-sensitive adhesive may be water-based such as acrylic, vinyl acrylic,
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Iﬁﬁ%g@ﬁsture sensitive adhesives mayalso be used as adhesive layer 30 of an optical

storage media 10 as depicted in Figure 1.

In one embodiment the adhesive layer is cured after pieces of the sensor film are
applied to the optical storage media substrate. The coated optical storage media
substrate is typically illuminated with a UV light source to cure the adhesive. The
adhesive may also be cured with heat, reaction with air and/or water, or removal of a
reaction byproduct. Examples of suitable UV light sources include a Xenon Corp.

RC747 pulsed UV/Vis system with a spiral lamp. Curing times upon exposure to the
25



di scl osure include Gelva GVE 2234 from Sol uti a,

72.9292 from National Starch & Chemi cal Co., and
weFboploeR1N- 500 from Rohm & Haas Co. Sol vent - baR@rus2004/035111

pressure sensitive adhesives suitable for use

according to the nethod of the present disclosure
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3. and then contacted with the surface of the optica
storage nedia substrate. The resulting sandw ch
structure conprising the plastic sensor film pressure
sensitive adhesive and the optical storage nedia
substrate nmay then be passed through a |lam nator to
ensure good adhesion of the plastic sensor filmto the
optical storage nedia substrate. In one enbodi nent the
pressure sensitive adhesive-coated plastic sensor film
is lamnated to a silicone coated backer to protect
the pressure sensitive adhesive. In application, the
backer can be renobved to expose the pressure sensitive
adhesive which is then utilized to apply the sensor
filmto the optical storage nmedia substrate. These
pressure sensitive adhesives may al so be used as
adhesi ve | ayer 30 of an optical storage nedia 10 as
depicted in Figure 1. In one enbodi ment the adhesive
| ayer is cured after pieces of the sensor filmare
applied to the optical storage nedia substrate. The
coated optical storage nedia substrate is typically
illumnated with a UV |ight source to cure the
adhesi ve. The adhesive may al so be cured with heat,
reaction with air and/or water, or renoval of a
reacti on byproduct. Exanples of suitable UV |ight
sources include a Xenon Corp. RC747 pul sed UV/ Vis
systemw th a spiral lanmp. Curing tinmes upon exposure
to theUV light source at a |light energy of about 0.5
J/cn2 can vary fromabout 0.5 seconds to about 10
seconds, with a range of from about 1 second to about
5 seconds being
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preferred. In one enbodiment, the tinme for cure is
about 2 seconds. The resulting filnfoptical storage
wore@sasRubst rate structure is clear and of gooRCTIUSI004/§35111
wi th good adhesi on between the sensor film and opti cal
storage nedi a substrate. Additional |ight sources may
TaBles0 be used for this purpose. A partial list is given
bel ow i n Table 3. Table 3. Light sources for curing of
~adhesi ves. Source Spectral range of em ssion (nm
Lighd soyraeni@s chan@okauiiesises: Xenon arc |anp 200 - 1000
Nbrcury arc Ianp 250 - 600 Deuteriumlanp 180 - 420

glgp]%tenlarrp 3205 W
erent di odes é%ver range from to 1500 nm Di ode

| asers different| diode | asers cover range from about
Atiheok500 wiameAr gon ion | aser several |ines over 350
- 514 nm Pul sed |sources: Nitrogen | aser 337 nm Nd: YAG
PEEEYS-frequency ftripled - 355; frequency quadrupl ed -
266 Dye | asers ffrequency doubled 200 - 450

Xenon arc lamp

200 — 1000
Mercury arc lamp

250 - 600
Deuterium lamp

180 — 420
Tungsten lamp

320 - 2500

Light emitting diodes
different diodes cover range from 370 to 1500 nm

Diode lasers :
different diode lasers cover range from about 400 to 1500

nm

Argon ion laser several lines over 350 — 514 nm

Pulsed sources:

Nitrogen laser 337 nm

Nd:YAG laser frequency tripled — 355; frequency quadrupled — 266
Dye lasers frequency doubled 200 — 450

As noted above, the sensor films of the present disclosure can be applied to the entire

surface of the optical storage media article and thereafter treated so the resulting
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As noted above, the sensor filnms of the present

di scl osure can be applied to the entire surface of the
Wops05i215t orage media article and thereafter PCEHESB®I4/035111

so the resultingsensor contains the anal yte-specific

reagents in discrete |locations, i.e., sensor spots. In

senSNEIntBAD B SRS spddifec BRBSAE if dlstRetedfochiiéhsPi.€S 88sor spots.
di scl osure nmay be placed onto a predeterm ned region

In gtherggmbysimnents, the sensgelipupldhe nresent slisslosmeangisee placedento a
nsor fi t hus _perm t h MBS AL uct4on of nsor
preé%%’t%g]}le(\i/vﬁ%%n rcr)g3511 nb%nrtfglfﬂa%(é%ggn et &¢ Sggte'r e%l?eoH%e 8%58 Crgsot
filnlithes bedngitse tix pasdpeoductieh bf Wethopfspbta] @medt maylee placed on
sensor filmmay al so optionally_contain various
seleeiig reipas ok therliseshafpra ek pefuriodddne of indgipftace acti ve
agents, thixotropic agents, and the |like, and reaction
TheSOEUE! | bl R | i
RS By 990 PRLAINS AR LS, Al hREShur0ag B
agentso saidEenmdiva agemts bbixalopict adn@aneiddthentdat, iné dedction products
rovi.de. required. properties for the.retention of the
ancgomyiptins CompTEEGL ant O ] TP HTEGHIE PG\ AT MeTGR of the
opttAP stBRIck GRLdiS LAk B0 8cIeREH anduP Al to I6REe required properties
modi fi cations may include, but are not limted to, the
for lj]gfere(gefnt@hfcfféh@ ﬁnaly‘r@rmb(yﬁe reaggmtgqﬁdaﬂ.ilm, o thei s‘u'rfa:e@ of the optical
sofBESRBR! BRAR0E, A AT TRE R HRRE SR bR o, e
useP oS QifferdhtS WoPsireer MMatcdlas) Bedifpgl i @dichﬁpiﬂ% sgebnghy other
transparent plastic film which is then applied to an
mogiftcpiens koymaigaher@idi a article. Such a second

transparent plastic filmmay have its own adhesive

In (I())tf]éﬁeéml%dthﬂgﬁt?,da Eé?ls&nﬁmc'&dt‘ﬁe ?fes&xﬁ%i{cildsme ﬁl;g)gal% LY ﬁ%}%}fetﬂ (;[o a

sensor m on a transpar ent f11'mcan expos
secand anatparent ésicefibn, whichris dipgpl ag@icdor of optival sensger media

filmtao the optical stor ) dia supstrate. In_sone
artiglss o §u6hy grGBY A PR Erh B Ak T GHRIES B0 OPan e BRtayer
attdchédRo MY Gdb biSthe 1R, alhbaahabrel o s8fkoP Blrh 68la t9npAER film can

nedi a substrate. In this case the sensor filmis on

be expesed ta he analyteshriersmr #fier applivatips o€ fsossesprtfdnt teethe optical

StOenvinre @@ﬂy' Jhe transparent film in turn, is between
e b%flc P %Fbrage nmedi a substrate and the sensor

film In this enbodi ment, the sensor spot can be
In pane ediesahlsgnsotplise dan betdracisdvior o nrmsgaran dilmeadhiclgss then
can_be obtained in tine to follow the kinetics, of a
attaclgdiq Brortcal HAER SredEnibrHienin thisfass s sepsor %I”ﬁwls on top of

the@ah§GHEH 1R dlaGs LXARSPRS BB Endit MR Bansparent film, in turn, is

between the optical storage media substrate and the sensor film. In this embodiment,
the sensor spot can be periodically exposed to the environment and readings can be

obtained in time to follow the kinetics of a reaction.

In another embodiment, the sensor film attached to the transparent film may be
applied to an optical storage media substrate such that the sensor film is between the

transparent film and the optical storage media substrate. In this embodiment, the
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applied to an optical storage nedia substrate such

that the sensor filmis between the transparent film
w@easose1opti cal storage nedia substrate. | n tPCBUS2004/035111

enbodi nent, thesensor spot can be exposed to the

envi ronnment once and then protected by having the
seiisoagsqane bt ef(j)cbsla‘d ex flesadirbmmtiitenen wid thenprdtectd dphbeag the

of transparent tICfI|I’TB wi th adhesive |ayers
tra\ﬂﬁ?aéﬂlt% %Oi?éiéa %ent"ﬁf@n%‘%tve enmbodi ment s i ncl ude

conmercially avail abl e tapes such as those sold by

{ I t

B G e P g RGBS udel if the
abaypgp leinbadinpenth eanludlemcomh@rmdQu Iatfauia@lef rtelm:rs Bveh s rthoteusadd by

d di.nent.s

LosPa thrRbat crane sRert o gt dtegiedl 0 VP e Hepiipiformly

dléﬂﬁ&ﬂed fh%hd%@“ﬂ‘ dabtihe SGA.AUEE r@sru‘])ﬂirﬁgCRﬁln‘{/D\/fD kidct$Y G clear
|n from -skin LLC or Mbodel and can be

anéloég@@ld arality.a whol e disc. Other suitable filns are
comercially avail able from Qui eve Technol ogi es, Inc.
T - [

o ! Ph LSRS0S SEIOAS MHEIR us,

indlbéing IGDnahta-Smiaexhrpraapﬁveﬂlmsaswh ras @-skig @Oﬁﬂd-@blﬂtlaj,@l bn¥lodel
an _anal yte-specific rea nt can_be applied onto

Cleh-2rsut e beciead o pivhple dife Oies srtablg Hinesae B@mmemaﬂy
avgl@eﬂhé §dn} g&é\fe T%@B%R%ﬁ&nﬁnool Eg'fﬁ %1 g’%{t%h%%i to an optical

applicati to the optical dis IS way,
stdrampdlasnbstmltemtthcanfaldhcmw gshiesemizdraboegi Onse ﬂ:larﬁhbehas been
i nte

t th be ...
R SR F SRR REA TR RS SP G0t G s pgisbpnto the
traﬁ'é‘f%’éﬁtr@ﬁhﬁr fA8POFht is&oP filh@nsengslictiith Ahd Eansparent plastic
perfornmed preferably without any internedi ate | ayers

ﬁlgnbﬁowsam@h@tmméstheammald@pi@s|Im ok Way, thecloanspareitadasiy film
Wl%s%)sx}so altre 1onl§ t(ﬁl D¢, gﬁpoge @n tosft( ﬁ R (IF %eg can be applied

r evan or exa

onltometdpﬁxaa&simﬁ@m@dls, i sopr opyl al cohol , et hyI
al cohol, ethanol, and/or 2- propanol) followed by
dep05|t| on of a_ regi.on a sens r film containi

In roélgéé:mbo Kﬂ&l@%é}?ﬁp%tl@? o? the sepsah film ig performe prefereqaqy %vithout
an? O Y e MR Pc?%rnst E)/clh Qgetaﬁ‘l?é% xbéls at @)cif H%ﬂﬂsmohhlsa&@omphshed by

eagent such onot h ynD | ue or ronocr esol een.
weTtneg Bishinfacec ah tl@eoptmahﬁdralgy mhdg& SIIlhBtra@ with a relevant solvent (for

exgmﬁét ﬁ d}gétﬂé}?% %ﬁore%gpgg@ﬁ a?qulplepgl&?fﬁf@}]ol ethanol, and/or 2-
prfﬁhﬁgg%na%@ by cTEBSsiﬁbh lbEadepionioT Astghesk AMY chhthidfgCaPeagent.
An example of the film is a poly(2-hydroxyethyl methacrylate) film with a pH reagent
-such as bromothymol blue or bromocresol green. The films can be formed by
dissolving poly(2-hydroxyethyl methacrylate) polymer in 1-methoxy-2-propanol at a
suitable polymer concentration. The pH reagent is added and films can then be
produced by coating the polymer solution onto a flat inert optical storage media
substrate such as an optical storage media. So, for example, poly(2-hydroxyethyl
methacrylate) polymer in I-methoxy-2-propanol at an appropriate polymer

concentration can be spin coated over the sensor spots to secure them to the disk.
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produced by coating the polynmer solution onto a fl at
inert optical storage nedia substrate such as an
Wopisosi215t or age nmedi a. So, for exanpl e, PCT/US2004/035111
pol y(2- hydr oxyet hyl nethacryl ate) polyner in
| - met hoxy- 2- propanol at an appropriate pol yner
AICARESAYT Hel QPFEAD! R BN B B@BE Gkt QMBI a SRRALREHTUNt TRALS 1-
to secure themto the disk.Alternatively, the surface
metifoxyHepuipstol poiar tb pecamednt of the sensousnablosrswbtesdiesesh
as 1- nethoxy-2-propanol prior to placenent of the
o SHRRSF cERRUARAR, PP SO0 Th ol B BT B s =
degeriBé DaRE dré hder@btod@sadtichetedib Oy 8indtle cRAtredtatt 4ddedbn with
optical nmedia by sinple electrostatic adhesion with )
unifioy exteAnak PesHEE. b esg eeses (e soppas spalsdBus alherd g dhe media
by JF5e EAPIPGAR shelilh TF SnmhoBioB8 37 TP pfon further by
compagietl itidrnfaliadideatingy Thopétiohs ed tHehwitingil medin edthi thgsendbrespots
po ti,or}s on the optical nmedia wth the sensor spats
areieieC ¥y @ﬁmﬁdﬁ%&%& radiptionfip ZaisetherigRpPSiRIEH Of e spots to
o e T A R LTS TERG) B R SRl BRlow the
Tgmfipoiycarbonate rridonbscdqeety aiolqudb podhidnbd teatperataned
subsequently cooled to anbient tenperature. In yet

anot h e di.nent, cresslinking rea ts could be
in S8k herc FRBRURERL rERESGan d5ieRel R P BRI HisgEeact e
sen@Beifiln wathathe BYppet inv¥dih edlg CUUSStl AtBK BfoSs HHIEHN mbeht bE @ed. In
In this enbodinent, a reagent is imobilized into the

thipempedimenhierieaesa ot ieedseivsbe PPIYMET gt baseed dintensor
ﬁln\?\/i%t()# %ﬁ%géﬂt S%hﬁ]%ln\’iﬁgtsolv {gt? adhesion of sensor spots

I'SCs can furt be inproved in nost of the
above deposition techniques by surface pretreatnent of
The héhatiac ef vanstr gt withl thel didvs exp Gsthee be almprdvedlin most of the

surface .pretreatment or, post deposition . annealin
abayg %P@WHBBEE‘%B}%S% ¥ aprée’lc%&retg}?ﬁggqt! q;fdl?q ﬂlsgs w1tL cogtrc%ed uv
expRUNS BhethicENs R SPERS BN e fNE HoRPERIBRIGn #h&fBg at an elevated
possessi ng sensor “spots in accordance with the present

tengfiesatiiees ar annealingia asobpesedich etreospherpl e f or det ecti on of
an anal yte of interest. For exanple, where a pH

NSt r ent ! h I o[, .
OngE o EE 8 SR, 8 AIPLCHT= ek e resen
diselopmsatay e vapodedad d samilel Somdstediionsyf annalalide of matereita For

and the sensor read to confirmthe presence of and the
eXURRIE VISt @ Dl pensHivg) Teagsnh sucih b brompthpmgl plug RrRfgmggresol
gredh 36 G O AR dpoRLarsbOEAMR AR #of YP AL G188 may include
ammonia and the sensor read to confirm the presence of and the amounts of such an
alkaline vapor. Such a film may be placed on an optical storage media substrate and
then exposed to an analyte, or such a film may be exposed to a sample containing an

analyte and then placed on a optical storage media substrate.

To reduce the problem of the degradation of sensor spot integrity upon contact with
environmental contaminants, pollutants, solvents, etc., in one embodiment of the

present disclosure an additional thin solvent-resistant overlayer is applied over the

30



then exposed to an anal yte, or such a filmmay be
exposed to a sanple contai ning an anal yte and then
w@bk@ses2on a optical storage nedia substrate. AOI/Dsm0©E35111
the problem of the degradati on of sensor spot
integrity upon contact with environnental
serB3ONtspdl N&NtS, anpoldrlalyanpsotecoltheBtsor @pet fromn degradation.  An
enbodi ment of fhe present dﬂ1SC| osur e, an additi onal
OVRIIAYRT 63) GIKAN rdé@?lgma%ﬁdltb\@ért g pEemptS the Brpreyerygran selectivity
of tc!?l%ﬁl‘? Ofiet ﬂhat ﬁQCh B Q)V&’]Ag@?’ Qtselt R4f %I§th:0lﬂe a§ean§91Ect1ve
spot ron1 gra tion. An ov ayer can contain
methfrirerterspe@ekdihti are pagshef thpghoheoteneydrrip thmsensng layer.
selectivity of chem cal deterninations The overlayer
it can functlon as sel ec rane t e
SuitHE SaMEReSAG OT S RgtTE METOU ) BRNE s T R igga or
gad abfh; bR ARbLGpSAlcUBIRt ah@Shestsant v @ﬁ\ham{eﬁtaar €ontaminants,
erneabl e to analytes whether in liquid or gas form
pobutantar and m‘eqntﬁe al“ht@, hdohest-ssishnt everlapivi fmﬁmmaa selective
am nan t ant and, sol vent
meiy Rl e Brehart St RE Y S Bon P Brov bl oy of
coffempiaate e rtht tsehdd@. PAkNMAtd abow, thé'le)vaﬂ@eyt@nl e a separate
questlon but preventing entry of contami nants into the
traggngessn filps  dotsemeatisve, the welvevieiepisles oveliypk can be uniformly
t
so@FRRLAL e SrRREREE B uihacleo bR EARB0 i Boition. o
over the entire disk and utilized to hold the sensor
In msemlmdmshﬂsj tire. sdmomlﬁﬂmrisemposﬁdrmmsﬂuidrm” Bersxty and the
filmis e i nt er est nd the .
prost eI ET Gy br e qvet i Srshl st il gy jrgppenta
eftb@s I SUGe idch@s& N1 NePdRRY almefdremessahbsl Qfot Ad €8Sflow the
the recovery tine of the sensor spot and to allowthe
mqa@asmp@tﬁmftt e effnsphaaoisens&\ﬁ appied!sstorage m@d@pﬂrh@al In such a case
the stézﬁsc%gﬁgl 61 hd &%856;%1 tg tl%e[ A offmtg]%?te?]{lelgfb I{E:h af 5 %p?hcatlon
to Bfe o@ht@rst@@gﬂ in6aihisobstiate. t he optical storage medl a
substrate. In one enbodi ment, the sol vent-resistant
overlayer. is a randon1copo|yner f tetraflu roethy ene
In (emE)emg?ﬁémgﬁ@ﬁ,f thsoselventareyfsiznt WFS@Y@E 18 wan@or{lpmp ymer of
tetSPuBrdéRfle rRde R Kol 5 %Hﬁ&il ﬁcs di o1& (PDD) sold und:
© é]C{JSSI on o(ltﬁ:%%e u?g, ofr Tef I on( ra/ F, sge ﬁovvr%/,soeun “
theaﬂradema@ff efah® Al rfacs discessionsofdhe Twh Ioﬁ Redn® AF, see Lowry, et

SRE DRt Acteriihr b olon AP EroofeRsit Mgl S Eng d992,

31@9f l1997-058K8)f onAlE JoMPRRESstHR| FeHRESS ifdedd padiRbRkH fonate
|on(r? and hydrogel s such as
d wunder the trademark Nafion® and hydrogels such as

ionomers
poly(hydroxyethylmethacrylates) which are not dissolved by water. Other suitable
hydrogels which may be used as the solvent-resistant overlayer include those
possessing selective permeability properties as described above as suitable materials

for use as the polymer support of the sensor film.

In one embodiment, an analyte-specific reagent is immobilized onto a transparent film

to form a sensor spot. In this embodiment, the sensor film with at least one sensor
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pol y( hydr oxyet hyl met hacryl ates) which are not

di ssol ved by water. O her suitable hydrogels which may
wheoosset1as t he sol vent-resistant overl ayer i ne¢T/Us2004/035111

t hose possessing sel ective perneability properties as

descri bed above as suitable materials for use as the
spoP R FREBURPRMipIOf suth@s 8ERSObr Tafon andsubsguenthe dipete the

an anal yte-specific reagent is inmmmobilized onto a ,
sensorafikpds dran fitached do faor entigak stemee mpde for readiigsin an optical

enbodi.nme the sensor filmwth at | east one
ﬁoggﬁggpgbgﬁmis exposed to a sanple, such as a fluid or

vapor, and subsequent to exposure the sensor filmis
AfttheRpaduracabes samphs) optidvat ot dreagelytedpecifiorreageatimay be

in an optical storage nedia drive. ter exposure to.a
perfspsH einside rBa RRicabFioraee mediny Vs peldier PRiGag £ At capagetect

: : g riTge.

e B o e i semsor
devaeedisqiismeid dalan poptipar storege ofediahdriwe mbinh is popable Fhanalyzing the

sensor .device is placed in,an optic st or age di a
DrogFTFe Of i A S SR cREST (AR g7 RESBraBAPTEE of te
anditE. aateyivty, SPRGIbICof BRUAPHcal RoftGh Shdtid SoktBRinY BSaRaR te-

or absence of the analyte. Preferably, a readout of _
speciiE pgént ahaxbomse using dagezss ﬁmp@ypchen optical storage media

: I ifi ; b f of. ' I
Yyt OGRS o REE R LRBIR, 7o'

conventional reading of optical storage nedia
InfSthgionaprosided Mo Mgd bpticap svagtetiedia dsmof bethogitended]/biological

storage nedia is of both chem cal/biol ogi cal and .
anchpen-gliranir dA1onriiAloBical BiiEals FriSal Ot RnsRXIYE 28 yeraggpenal

thaPhiibfiSes a0 R 898 RicA9 2t IFsPoELAPSrol R lant9ela8S bignal
variations. An array of spots’can provide an average
thas imgmializdshedt-tortest marze®ns.est -t o-test vari ations. In one

enbodi nent, each sensor spot covers nmultiple pit/land

areas, This feature of the sensqr. regi,on, provides e
In 8 Ppoitist parhgitel i e e P Sl R ERL R o 3 160 of
thetBBsct a«s@oﬁ BRSAdes IROALILIG tb APEAYE siphds sérgfadiffeRnnRigifs of the
ratio. The term"covers" refers to the spot bein

. . . A Al 19
sarng NS eIsgk toansamoY hie|sige-ta-pripeieaho. Jie ferpk coyershgefers to the

tihca r ! bstrat.e t .
B e 05 RSB e LIS O3 e s
sutitraeadndnge ldagelay¢rodonttiag $its ianyl 1atsackret spoocdhbe located in a
coq%%éél!a?e?rﬂn%%gésém?]&:adﬁ)gc{e;qe‘%ﬁqe@g ré ﬁgg %}}eg,a\:l)ut Q?t'ia'ér %f thte ho%tical

path of the laser to a specific pit/land region.

An array of sensor spots containing chemical reagents at different concentrations that
react to completion with a corresponding concentration of a certain analyte could also
be used. The array of sensor spots contains different chemical reagents that respond
to physical and chemical properties of the analyte and environment. In some cases
the array of sensor spots contain chemical reagents that are catalyzed and begin to

react upon stimulus (i.e., light) from the optical drive.
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An array of sensor spots containing chem cal reagents

at different concentrations that react to conpletion
WORE0K/0572¢Dr r espondi ng concentration of a cert aPeI/US2004/035111

anal yte could al so be used. The array of sensor spots

contains different chem cal reagents that respond to
Depdeyish cah @smdbe I"p(erﬁonaed prveptnkei gemdhe tshmeassasort spot el provide

enV|ron ﬁ$ne cases the array of sensor spots
<1nf€%ﬂﬁgmﬁ‘8HEﬁ?@%F‘lﬁgéénts that are catal yzed and begin
to react upon stinulus (i.e., light) fromthe optica

In gﬁbﬂ’l@r D8t 8GR aBadiral SOseASorPPoisodet@es AMRhernlddE pib@iters of
he same sensor spot to provide informtion about

ther eairoone] néicmignltmg ewoihesr oérfbegi Reigmetesn iaglpdy physical,

nsor ts_no e
meg R N P hy ahg e 3pRERbElsal Brabf, More
spddifed UREmpIBY §ieCt@h1ﬁefm|§31J@ Atiis€ality, piesdues thhdh,tloﬁJrﬁDicflbnl potential,
magnetic, and other non-chem cal ﬁaraneters Mor e
pelgwp@évidfwcrrmbrkﬂr excighle ROEARHEr Ay tophokiriky gfage energy, solution
oxi dati on-reduction potential, perneability,
Cogaq%zlgﬁ?ar ‘wei ght, porosity, hydrophobi c_:i ty, surface
energy, solution conductivity, etc. Were a
Whhdrdoroflnorophos s edseds ab hélealaaﬁtlyteespscpiﬁci faagente dhenexcitation

b B B LSRR L s LR SODLE8  R

lighPYbGesSs A oPfladeRREdedivREE Sn WBREENBNAIORY @R/ tRBRkers of optical
readers/recorders of optical nedia. |In one enbodi nent,

mealiz.eduowe qebasimant, enpaddutt(eciatiany oethspaelifte-epecific reagents

maé/ﬁglegp?r Qr ‘{ﬁ:}lgeﬁ%g%%%ﬁg‘e (%%eéj S ;g egl} Elfl %'ngt%?eeémﬁd?ﬂgﬁ ther}eadmg

of QH@'aMEl?teSs@ﬁgﬂffcl RagRY@Ntond Suitide@fabi %pdéal aforbgeemedia drive.
optical storage nedia drive. Although one enbodi nent

Although Q@Steilni%ﬂdlm@dl of aneepftsal m@ﬁ@hrem Waich gy 1teou%ﬁéafa rgad a
dlsgl \%ﬁhg‘ stEH ofgr%{]% Q{lscfugéemﬂ ﬁ]vg agﬁg?%%qlnka@}sﬂ)\efd thit the ndefhods of

er St the present
thelpRstrasiivciosrymbg be repipdyyed usmgrvglyajpylcdphednalreaﬂadkrwwn in the
reader known in the art. Conventional optical readers
athi ch may be used to read a disc with a sensor film
contain optical read/wite pick-up nmechani sns attached

C&ﬁeﬁh&’fa@%b&g RRERERISA mbyeCaetiVto ead B difiewantd Sedkor film
read/wite head and the tracking nechani sm are

copwsi wptierd creadijraite mick-up thesheripha cétadiedatospitrasking mechanism.
Typ?czfllc}:/?{)otﬁ e g}%?caree%ld%mte %%5(5 %CF thg lﬂ{aclﬁg g %Pe%flﬁhénq Ure positioned

adjacent to the surface of a spinning optical storage media substrate during operation.
The optical read/write head includes a light source, such as a laser diode or the like,
.operable for transmitting encoded/un-encoded light, such as laser light or the like, to
the surface of the optiéal storage media substrate. The optical read/write head also
includes a light receiving device, such as a photodiode or the like, operable for
receiving encoded/un-encoded light, such as laser light or the like, from the surface of
the optical storage media substrate. A reflective element, such as a semi-reflective

mirror, a beam splitter, or the like, and a focusing lens or other focusing optics may
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The optical read/wite head includes a |ight source,
such as a laser diode or the |ike, operable for
W0 ea@na®i2te i ng encoded/ un-encoded |ight, such aRCT/EHSB®N4/035111
light or the like, to the surface of the optica
storage nedi a substrate. The optical read/wite head
alsbs Ysé N6 HeRSif tHd GhHt tbaGBIoY kS GivEME At TN tIRSsuface of the
phot odi ode or the |ike, operable for receiving
opteakvdrgs medenabdealel | ght, such as laser light or the
like, fromthe surface of the optical storage nedia

substrate, A.etl Y e , .
BT SA———
pre@étemAnt @ pufiong dfahs soifacet diethe fopeitisli sigragphiedih subytRdts @ia the

be used to transmt the light to and/or receive the
selqctiyptPasitiominger 4t trekingf meHenspt i2Bd the taptisylercadairie head.

Tyﬁigﬁf}{}rtﬁg Srac gletcﬂﬁgﬁﬂtiingﬁld%{ gzﬁfgﬁ\@ t rﬁgla%sgmtbly movably

analyt e-specitic reagents an n be rea rom
attqehetied esrel pedng@er guidasaidd, 4 perttur bhoehidi mhdye bopthicadéd. In

storage nedi a substrate@¥*§ tge sel ective ., osLjioning.b]
congyncfid Wity |sPHg THEOh QR TMIEhdNE ARS BhioE: PUE A3/ \i'F oBSrab!e
for NR8¢Ing TR ERkInE mbBBani Gl NBe REBANAIM RE Ha$indarly with

pi ck-Up carrier assenbly novably attached to one or
respast dogihiedairfeae | of, the ptical otorage wiedsh swhsyratse Repdiagedan be

n cqonjunction with a servo notor or .the |jke, the gne
perfitizd 55 1 S0yl o8 R A SEP BT Sfvitedienls” Sprbie SRS o
mehduR&KEMIstaF IFadtnsR §itds tBfroORhe eRbodueadsd Whlvirenieasl sample.

linearly with respect to the surface of the optical

Altgmetingle, meell thesbisstinarendings ey ngsontisal Heragernestignagiicle with
sen%éﬁ%]oéshh%sﬁheegﬁ ?B‘Eaa%)e(at ﬁqeasfe:}l&rr sff‘%(t? glgalflg%% %x@o?éavtb Lol {ﬁ?ﬂ:t, hch as

measur enment nsor Sspo

an befifdrendntg saphs dsreddtenenatiohastRe padsersendl aespecific analyte. In
- Alternatively, once the baseline readings for a

. n.
thogpedseavhsro HismahitiisaPrasent ape regetshvidle fisopmabpgsrecisreagent,
thebl%?l&'&p'ixm11nﬁg’ artale SHASHE rﬁ%@fns Y HBLXROREE Fshshhittance,

sarrpf e, ntal

such as an enhviron sanple, for
scattet, gotarizatiorgroptitalt ja¢h pmgtec e combinasipe of thase pammetess, from

In those cases..wher he .anal yte is present .and reacts
the, gt} HorasA ot Aghsue M1 ey Babiee & oHBS] BeT e Res the
preb&iRe Y Il FB & bhidsbioh SRABHL spdtstwits tHRl iR chbcal t&@hfosition

transmttance, scatter, polarization, optical path

and éevliedticd for naeagwehientstafdhe sime dresrenpgnighparamster £arohp expesed
tical storage nedi i) b [ di .

to R s oni T BEnBREL Taf Btk pRRERELPAP Y LB & prpgoves

quantitAiesin MRasuPenNsns vaRed at Watthoddsensamepat Hemot akposed to the

conposi tion and dedi cated for neasurenents of the sane
enarppesiidatametiy g fetves acion thrbasslgisgetding.
In the embodiments where the sensor spot is placed onto the film, the spot can be first
exposed to the sample, and then placed onto a disc for reading. The presence of an

analyte in question is determined from the response of the sensor spot from the

available response curve of similar sensor spots to the analyte in question.

In addition, as noted above, the sensor film can have more than one sensor spots.

Sensor spots with the same chemical composition and dedicated for measurements of
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to the environnmental paranmeter for different anounts
of tinme to obtain an inproved quantitation in
wore@sosement s where at | east one sensor spot i BCTHU$2004/035111
exposed to the environnmental parameter and serves as
for the baseline reading In the enbodi nents where the
the ?ﬁﬂé gﬁw?&ﬁﬁeﬂéﬁ &6 é%tﬂtb% éngsefd' th @Ee éd%?roﬁﬁ@ﬁtaﬁ%ﬂ a6ter for
ITst exposed to the sanple, and then placed on
diffefemt amonnts ed dinmgto d'fﬁen pmegm@dajuamnta‘a@rairymasumments where
uestion is deter ned f the re e of the Sensor
at 1T O1F SEHOE A0y 2P| GHHOSSS BN RGO aRP R GRTRRiFY i Serves as
for BRNSREIITNCLSnEO the analyte in question. In addition,
as noted above, the sensor filmcan have nore than one

sensor spots. Sensor spots with the sane chem ca
Whilertpogbaveatisciprirelbes ksan @@rer:f@é torthesapplipaiioncof dhe prasarafifs of

envi ronnent al. pa b p
the SRAPERRERD R BEPEREIE! <fafbefieiPaRRe ek R ropa in cptical
readds,0Rtotlid? etbold ey e sl tfiling iy rbei appﬁ&hmﬂtbmbﬁrates and

where at | east one sensor spot is not exposed t
reag wrne@rhenmﬁrhoear Sntiakle sabitates, ipeladg any afasrqu &t Bﬁéﬁe Fﬁﬁ&rate

w1t{1 %agén b RalchEs gx?qg Wiot “ﬁllé)§ ﬁ;g?s begns fki-fe i)%{lldes

Ication e sensor of the present
supﬁbﬁcfbloma rsensbo fim oo ptihspatens ﬁhna@aamphts af asetﬁillcgeemmies include
are read in tical readers, i.n other nents
a dig i

RO Ty! ECh G EBRISIPpTEd 0P SEHERNS ST AR alF Sensor

reg{d@POn YRd BéhsBf Pk ORI ROEPposSW it %bi‘a@np?él B$ tiftate@Sad el d8n be
any plastic or glass substrate with a geonetry that

anaihyeed Hysartyhayailalylo ueflestion los twsissios slgtestor. TINOnE miengr eiagples

of %cgrdegeﬁiogﬁﬁfc@g&e aﬁ?;\é {lj)? Senﬁg {eéksucn%f glli]egpga{c?(n}d Model

84O MRINGe ArayddRERoEeTF haNdhehd Qhé’toﬁiefdrsf,) afte %trbyhotbrﬁeters
such a case, the sensor region on the sensor filmc

sucherio@e8E@Pties MategIbI00, Aireh ddedairRR e Bash biodel 890,
Me?&?ﬁ&?&%%ﬁ q}{d % 16& Isﬁma‘? d@%ﬁ: oré 1110% ﬁftg&feasﬁlﬁf@d%ﬁ RNt In

|ng exanples of suc etectors
suchncdagelen bbivaty bﬂ1eb than spepticd retrege hedie butasatdend et utilized.
Packard Model 8452A (a diode array spectroneter))

handhe hot oneters an hoto ter
eeéeéﬁmogrﬁﬁe%n Fio! |n°W§§‘zg"rf6P BebER BB CRRY 3 kel SRydlip o the
folllgt%\qﬁér eﬁgﬁ)pleivbﬁ KioRRf ot RRURB foll ANfg @id’r‘ﬁﬂe§ar€1lplf6%énted herein

detectors known to those skilled in the art n such
for pmismose af dlistretion andddseriptionatheyrarepet istended @r‘%?gi‘éhh@ﬁva or to

st.ra be zed present disclosure wll
hmﬁ“&ﬁﬁlgctf&%?%gﬁ}eedprﬁ%lﬁek e%?ﬁll el y wWith reference to
t he
EXAMPLE 1

A reagent film was immobilized onto a preformed film to allow test spots to be
produced in mass and then placed on selective regions of the disc before exposure to a

fluid of interest.

The transparent plastic film utilized had a pressure-sensitive-adhesive layer attached
to one side of the film (3M 9483 optically clear adhesive film, 10 mil.). The film was
attached to the DVD and uniformly distributed pressure was applied to the film. The
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followi ng exanples. It is to be noted that the
foll ow ng exanpl es are presented herein for purpose of
WO kdosss2ad i on and description; they are not i ne€nusmo4/e35111
be exhaustive or to limt the disclosure to the
precise formdisclosed. EXAMPLE 1 A reagent film was

resﬁlﬂ'H% B30 D QRicird vk *fcar ARd of bédh §iulial. | PE DREY wapQ¢r8ened
to be produced in mass and then placed on selective

in amefgqt@nlsdr@fe anidgregiiliscof ed @wéyswzpog pwn ioFigure 2 demerstrating the

Th
siof oRE 50 S e OB TRET VR P bbbt oS URS oo
entiREr c 18 Rr i | 0
. b (i oot mqeSpadsnie o o

DV itk Bt prIbss s wataplonie arespdeHelp i (o be ue
supégﬁffgfﬁbﬁ]%g‘ (ESIVI nm DVD structure was clear and of good

D was screened in a n optical drive and
results of the analysis are shown in Figure 2
A sdeomhgitse atas rthert prepsiegnaln pdlegdiveddydrrveas fiwgagnedad thdi®VD.

nd. Wi t thec ed f As can._be seen
Theg ﬁfRﬁP’dﬁ Auifiged Wﬁ%ﬁvﬁ rlagque .swaaeu%io@] conpmgrgiall .agjﬁfﬁ%le from

Dléhmecdé@iﬁg cﬁﬂ%wﬂeszz@b w&%V%chQteH hﬁtd‘ tﬂe”alatér i draf e8/D.
signal cha precluded this Imto be used as a

Piestspploreagdnd rﬁhm\melsdhgo applmdstedbn decdinerc WeescaatesinDVD was then

. r.epar ed adhesiye | ayer fi l to the

i BERES Fam, Y, BE0E S K Fr Y T4 BB GHE 158 h e the

laccﬁ@o TRMRIGh@ KM/ VB dtalkhRe Waddat Gnd Th go&pqﬁamg v@fh good
icure 2200 was spin-coated onto the data side

adhpwyipn bpivessg shofeagarddmantiD¥Pwer e t hen applied to the
| acquer. The coat ed DVD was then illumnated with W

o 4 I
An Rl RO EECRs Bt b BROY TR iipdemTfiadd Hh s
selatahwithnd adhegoothyeguatdchyd wi die goodf s Grovbie Bamehscotch
the reagent fllmand DVD. addi t i [ fi ayer S
tap¢lor ﬁé‘da%ol?r&ﬁt? yvidzednepgert JHAr WAt aﬁﬁfg‘?? i Lﬂ)‘é \ﬂég “VP”“IY
dlstgﬁ,hﬁe@tﬁ@sswré fra8lp @@é&e@ e gy e‘i‘h@%sﬁﬁﬁ%%lmw stPhHre was

the film (Lovett Brand scotch tape).
cleapmdop gadequpliti. z€be Déél@ewts sf:relemd/vavsanaontevehétdvq @ndare@lt} of
or,m ut essur.e was i.ed to.
the 3SR eSS S et M Relhe SRN) vl R0 GREY P eBighg of the
DVT wit e@d Gkiedout the chhRd lﬁ‘l@ Wa fE6Y medeRdionl st bigadl change
drive and results of
upon analysis of DVD with the film. Thus, this film was suitable for use with

analyte-sensitive materials in accordance with the present disclosure.

The clear film attached to the disc with an adhesive layer was then modified by
applying a low level of absorbing material, in this case carbon black, dispersed in an
alcohol-based solvent. The absorbing material was applied as a 1-mm wide line
through the center of the film using a draw-coating method. After the measurement
was done, the absorbing material was reapplied as a 1-mm wide line at approximately
twice the loading of the absorbing material over the existing low-absorbing line.
Figure 3 shows increasing levels of the signal change from a region of the film

modified with the absorbing material at different absorbing levels. The signal levels
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the anal ysis are shown in Figure 3 where the signal
was produced fromregions of the DVD with and w t hout
wao b@sosrted film The filmproduced only a snapdT/Bsmnad3s111
change upon analysis of DVD with the film Thus, this
filmwas suitable for use with anal yte-sensitive
0, TTBART hadctrasPorRC &P he apeerbwhden frbhe ther BER Mbighdls®)| AfUTRreasing
The clear filmattached to the disc with an adhesive
absprbpaee vasest(pignaladdinfliZ2ed by applying a | ow | evel of
absorbing material, in this case carbon bl ack,
[ ed in an al cohol -based sol vent. The absorbing .
EX%&@@?#%I was applied as a 1-nmwi de line through the
center of the filmusing a draw coating nmethod. After ,
Caibbe biekslispersedtin waslabokbaset @obbstowhs mgmotetieed adto waoptical

_reapplied as a 1-mmw de ] ine at approxi nat tw
disk 3¢ 4%5@3%@ cacefatigns bt _Bh?]‘@ Rt WPRaTo o it Ebictbance
levEi¥! hi @Q?ek t8 AIRRRRNBS B tHe! dBSorbHoIthE was PRANMRAINIGHE @&F{rin& of

evels o e signal change froma region of the fi
carbard bfacle ghigmhidr pehepadlmahbioptcatalis | Bie eptical disle mantscreened in

absorhi.ng |evel he .si l, .l I sO 2 .
an BTSSR AP RSP B Bty Ghivt n Pt egren plastc
cir@iM} il (EBSPRfeARE FikAM BN atIURS 3§, Sis0feHiGted iR Pebudd 4A, was

EXAMPLE 2 Car bon bl ack dispersed in an al cohol -based
plages] omsnta wiale disao Bihe ifdadvasratiochssd @phe waer eflgsiof de film with an

decreasi.ng, C n t o.all S t S\t )
aargERp PP KAE DDA (R Breieedy £, MERE PRR By dOfitfea s
“X0in Flgareddisorbing fil mwas provided by the anount of

carbon bl ack pignent per spot on the optical disk. The

s S5 e B B e e 0 e
CU(:}JW% Héréé(feiﬁlnglgiﬁn( $Ath Eﬁ%ﬁﬁﬁ toith%F ! e MBERbinElrEiS) andd@sults of

epi cte Fi gure 4A, was placed onto a whol e %Il ScC.
theTaralyfsis srevghswat inaldiga & twitehe thensignal edapeotsfinedh drofri kegions of

. With an adhesive provided.with the film.(CD Protectiv

incleF R NP R 4 QEGHL it g g g iy e iEhed fim.

CofrBRtibE Setwide @bfdrbiHRREIaGAl optic S BUEsiFBAlb 8b@inel Goiliiegion@ Soth
cl ear and of good quality. The CD was screened again

havipg And haekingtha @ereasp fibn is daneisyaicd i §iguegt-ons and

results of the analysis are shown in Figure 5 where -
R L L R e A S s
ontohte @ éracdtefiint-i Canbon black was dispersed in an alcohol-based solvent and

was applied onto the preformed transparent film using a draw-coating method.
Signals were obtained in the optical drive as above. Examples of the signals obtained
from the overcoat film without an absorbing region (baseline) and with an absorbing
Aregion (with carbon black as an NIR absorber) are presented in Figure 7. As can be
seen in Figure 7, the overcoat film did not produce an appreciable signal attenuation

and thus was suitable as a support for the deposition of sensor films.

Two levels of absorbing materials were the applied onto the overcoat film to generate

different levels of measured absorbance. Figure 8 illustrates signals from the overcoat
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Correl ati on between absorbance-rel ated optical disk
signal s obtained for regions both having and | acki ng

wo b@sosyricoat filmis denonstrated in Figure 6PCTMES1004/685111
| i ght -absorbing region conprising a finely dispersed
carbon bl ack was applied onto the overcoat film

filnCartiip netdoaclegivas tiats pettsiadliown aad Hglde hablselbame degiaisveh NIR
and was applied onto the prefornmed transparent film

absgiehy a draw coating nethod. Signals were obtained in
the optical drive as above. Exanples of the signals

ex At ped fromthe overcoat filmw thout an absorbing -
region (baseline) and with an absorbing region (wth
carbon bl ack as an NIR absorber) are presented in =

A pilgeagent, bramogeasobgreseeway fmmiogilized by mechavigel tamebilization

. filmdi ot oduce, an ,appr.eci.able sj agnal ,attenuat.jion,..
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ma§ aSERRArplhédddn sdiv@iveeieglons OF tadaRE Njehde MR &ui@tcSammonia
were the apglled onto the overcoat filmto generate

vapgirf f dhent edcbyvBing nspseseets aredy@ouskoraisde] methywglatg) polymer

illust Si [ t; e fi i e
b LA RFAT G AUCRRGOLL LU AN SERaEa by
dis $d1viNg Roafi 3 diviassxSethiXAWRlaEryRatd) ol ymeciagentthoky-Qrropansbht an
green, was i mmobilized by nechanipal_innnglization
aPOTAPTEAE PRIVED SPRURBANEL hofterEpRapilizptiorey! e sa10p repepfy the

fich S pPROA Bl BRARLARMER Ll dh SBRSaRRd Lhen pl aced on

tive regions o I sc before exposure to
ammoni a vapor. Thus, each film possessed a . '
Filime | w2 -prgdircest yoat drpiv-crating dhey peltyaer solutiom ontoup flet newti apitical

t he reagent .incorporated.jnto this.s t. JThe fi
sto{gH8 PETAUPHY G O8] DITGT0l e R bRy et e optcal Torage
medRt AB6Hb Ah8)proQh Yo e sifed ofMMBidA@X YabbupBoPaeh). alThafilm was
appropriate polymer concentration. After

depiastied Mitheat apningrmediateslanes susheaggrdiiesiveshentp ithedigg By wetting
the SoFEEEeOGRuE BB ILEH IR b SRRE RIS Mooty B8 im

ontonheoptidal afordgaenddiopitstale bytappBire: preskuge. substrate. The
dried filnms were peeled-off fromthe optical storage
medi @ substrate d precut to the sizes of int
if i &

rest
S\ B0 HImS Wity AR 1a-5456 TEA4CHH VRTHEREY| §8E W TR GRS onto 2
Dvmto?ﬁ&ﬁ%&cﬂ-age hRYE! STRUGIm@ReRUNGB MES aiffcPerk RRpSURCHIRYS to
wetting the surface of the disc with '
an hikabinh oxgorapnupéaialt afseiurdwedvapyr depesiratioprat geom femperature
an({ Inlorrrr]nal atmospheric pressure. The different levels of these exposures were
provided by varying the exposure times from 0 to about 20 seconds . Figure 9 shows
the response of three sensor regions as recorded using an optical drive (LG
Electronics, Inc., Model GCC4480B) where different sensor regions were exposed to

saturated ammonia vapor for different amounts of time (t; <t; <t3).
EXAMPLE 4

For detection of ionic species in water such as NH4 ', thin film regions containing

different pH dyes were produced on the DVD surface. These dyes included
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onto the optical storage nedia substrate by applying
pressure. Several filns with an aci d-base reagent,
wheososnesol green, were attached onto a DVD opti/U81004/035111
storage nedia. The filns were exposed at different
exposure tines to an al kali ne vapor (ammonia) at a
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was a Teflon AF 2400 film The overcoat film
thecldMBblepeti on was produced by dissol ving Teflon AF 2400
(fromDuPont) in Fluorinert 75 solvent (from3M. The
Whiltl feadisctb s PbeehN B fit:dlP ai f b it i
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st S B0 e W e o St APCEry Beole sk 6P fgpresent
diséRjsBreOPAS Ve iﬁﬁh&hﬁwlﬂcﬁtlgﬂsgﬁfdeeqh@valéfﬁﬁ of 1N @ik 16428 UBrein

observed was associated wth the color change from

dlsyléwlse(bvmm askute ttarp@rsoes pkdiddy én dbs grthapioe ngnonergashantroutine
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substitutions can be nade w thout departing in any way
fromthe spirit of the present disclosure. As such,

wo eooslen1nodi fi cati ons and equi val ents of the PCT/US2004/035111
di scl osure herein disclosed may occur to persons
skilled in the art using no nore than routine

CL&Xysr i mentation, and all such nodifications and
equi valents are believed to be within the spirit and
scope of the disclosure as defined by the foll ow ng
claims. CLAIMS: 1. A sensor device conprising: an
optical storage nedium (10); and a sensor film (70)

1. CONRIsfidIdedicPebMPREIngUPPOrt in conmbination with an
anal ytespecif ¢ reagent applied to at |east a portion
of the optical storage nedium 2. The sensor device of

an qpitigiahsteragh arasivin (HY; 9l yner support is selected from
the group consisting of poly(anilines),

e ... RO 0 Q I , -
o By ERISRSEL L KU Ligbe, A ASEH 908 Sh
spe@idicyreaginh appliddite a) leagpal pottiomyd the bpigrad jtorage nyedvimy |
thioethers) pol y(vi nyl alcohols) pol yvi nyl ket ones),

2. Bor Shejuspoyrict grarBe) s ek armay st Ry g the
groﬁg |l o¥h G & %3 o es?(lmﬂﬁ@i)}’ ?gtﬁfoﬂlend@}) |p)15(y?155k}1961§§) d&sy(acetylenes),

(ure onat es), poly(siloxanes),

polp@llw(nssbl fpcdxa(sl)ene@om@@x(mwbs&)erp@ y(mp@we/bm)f eAbEyinyl ethers)

ro SRR, Aol Y 5Bl R HES By e

pol?@}llﬂﬁlbﬁlﬂﬂ@@a@@lﬁﬁﬂlm Bﬁbﬁéa Oﬁcﬂsidsqifaie@)i )poly(arylenes) poly(oxides),

y(benzot hi azi nophenot hi_azi ne

ol GBIt PRISESIEES) PopERHyiHE] ROHGALAS) By (Sulfonates),
polgg%ﬂ%%gﬁ/es rﬁc}llgdaélg %%)e%géfﬂ%%{f%ﬂ dg%ﬂfﬂﬁ%} poly(sulfonamides),

pOlPQilrIYI(i@SQQI @Olyqd;ahs)ne?bly(}ﬂmsghmeoewl spoly@dhmas):s)poly(sﬂazanes)
0 triazi nes 0] ri Zl nes

PO]H@%@WZP&S%%) ‘SB{‘%‘%‘%&@P? di neé%(’h'(g Zéé’?arz? gF%()??l)azmeS)
polggc}e%%@ﬁﬂ 5%%}35) yﬁ(ﬁﬂlﬁ@c#dl%ﬁﬁﬁés’) pol WosapRenrNRmlides),

oxabi cy¢l ononanes) enzof urans

POWC’QW]@WIhaS)! Q@Y(bemnwaaol@s)al syly(cp@mcw@hh\pgiy(@gggomdohnes)

boh t.es, . and rs of
rorSTARERI T 5% SRS, ShTRBATRILG, petgperines
pol‘}l@rﬂilﬂesz'her el PolltpepeRidlingdg SUQ&Q{/(&H&@I&EII ses mly(pyrazoles),
ol yner
polgl(p}}/rrohdmes) poly(carboranes) poly(oxabicyclononanes), poly(dibenzofurans),
poly(phthalides), poly(acetals), poly(anhydrides), carbohydrates, and copolymers of

monomeric constituents of the above.

3. The sensor device of claim 1 wherein the polymer support comprises a
polymer blend.
4. The sensor device of claim 1 wherein the analyte-specific reagent is selected

from the group consisting of organic dyes, inorganic dyes, nanocrystals,

nanoparticles, quantum dots, organic fluorophores, inorganic fluorophores, IR
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4. The sensor device of claim1l wherein the

anal yte-specific reagent is selected fromthe group
w@onsiosring of organi c dyes, inorganic dyes, PCT/US2004/035111

nanocrystal s, nanoparticles, quantum dots, organic

fl uor ophores, inorganic fluorophores, |Rabsorbing
absdytdsg dpesaneamhfraredchbatabargbimbgrioi) BV @ssrbitdvdgs plidiodlgomic

dyes, phot ochrom c dyes, and thernochrom c dyes. 5.
dyephandsbramee 1°@®f claim 1 wherein the

anal yte-specific reagent is selected fromthe group
5. CONThELLAG: AbvkaQt bARE UBeciffl! AhRfe eeic A8l YCRiccted

por phyrin dyes, phthal ocyani ne dyes, cyani ne dyes,
fromethe gyauy crensidyieg of septhgie dyessacrishumndyesdaresiyes, porphyrin dyes,

riaryl.methane dyes, .nethyl ene bl u phengl ., bl ue
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trialPlindRie lél?éi] theth A 8RNSBIe, HRKhE10168 BRIThSthido] §18¢ 86d bidghRFesol
opti cal storage nedium (10) for use as a substrate;
grese| ecting a pol ynmer support; adding an
anal yte-specific reagent to the polynmer support to

for rofi , - | vi t he sensor film
6 (Sop BRI blhe (¥l Rt AERtg ", 10
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selgain%ra%dolf)%%a]%térgges %redﬁil?ﬁ/{l%? for use as a substrate;

selecting a polymer support;
adding an analyte-specific reagent to the polymer support to form a sensor film (70);
exposing the sensor film to an analyte; and

applying the sensor film to the optical storage medium (10) after exposure of the

sensor film (70) to the analyte to produce a sensor device.
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